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Original Communications 


ASPHYXIA NEONATORUM* 
: An Experimental Study in the Guinea Pig 

W. F. WINbLE, M.LS., Pu.D., R. Becker, M.S., Pu.D., 

CHIcAGo: 

oe (Froi the Anatomical Laboratories and the Institute of Neurology, Northwestern 
University Medical School) 


[' HAS been recognized in recent years that high incidence of stillbirths 
and neonatal deaths is associated in part with neonatal asphyxia.' 
Of equally great concern is the observation that prolonged anoxia in 
the newborn infant may cause cerebral injury and lead to clinical 
3 neurologic manifestations with impairment of the intellect. Brain pa- 
“ thology resulting from anoxia in the adult has been described by many 
investigators.*> A similar relationship between neonatal anoxia and 
cerebral damage has been reported.** 


In a series of 500 patients seen at various ages because of cerebral 
symptoms, Schreiber*® found about 70 per cent of those whose birth 
records were available had histories of apnea. Schreiber and others 
have studied the relationship between the incidence of respiratory diffi- 
culties at birth and the use of analgesics and anesthetics during labor. 


The theory that fetal anoxemia resulting from narcosis during de- 
livery may produce permanent degenerative changes in the brain of 
the infant is a challenge to the obstetrician; however, results of clinical 
studies have not been completely accepted because, as Galloway® pointed 
out in discussing Schreiber’s paper, the human material was selected 
and lacked adequate controls. He holds that ‘‘sinee the world began, 
about 2 per cent of the population has been born defective mentally, 


*Aided by grants from The Women’s Faculty Club of Northwestern University 
Medical School and The Clara A. Abbott Fund. 
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and it may even be that a baby is cyanotic at birth because it is mentally 
deficient,’’ rather than mentally deficient because it was cyanotic. 

In studies like those under discussion, it is almost impossible to pro- 
vide adequate physiologic controls; especially is this true because 
single births are the rule in man. Here the physician must turn to 


the laboratory. 

We have put Schreiber’s thesis to a laboratory test and the results 
prove conclusively that anoxia at birth can produce permanent degen- 
eration changes in the brain. We shall summarize our observations 
in the present report and deal more completely with certain aspects 
of this problem in later publications when more experiments will have 
been completed. 

Material and Procedures 


The guinea pig was chosen for several reasons. Estrus oceurs through- 
out the year at intervals of about fifteen days. Usually two or three 
relatively large (90 Gm.) and mature young are born after a gestation 
period of about sixty-seven days. Placentation is of the highest type, 
more comparable with that in man than some of the other laboratory 
animals. Survival time during anoxia is much shorter in the guinea 
pig than in other animals. In this respect the guinea pig may resemble 
the newborn human infant, but it is well known that it is more ad- 
vanced in development at birth. 

The experiments to be described fall into two groups, although the 
methods of inducing anoxia were the same in all. After infiltrating the 
abdomen with 1 ¢.c. of a 1 per cent solution of procaine hydrochloride, 
the uterus was obtained through a midline incision, and one fetus was 
delivered immediately to serve as a control for comparison with the 
litter mates which were to be subjected to anoxia. The uterine vessels 
were then occluded with a stomach clamp or small incisions were made 
in the uterus and the umbilical cords of the other fetuses were caught 
with artery forceps and clamped. Thus anoxemia was induced in the 
fetuses for periods of various lengths. 

Fifty-eight animals were delivered as soon as the intrauterine re- 
spiratory movements, which were brought on by the anoxemia, became 
weak or had ceased. Resuscitation was attempted by mechanical stim- 
ulation, electrical stimulation, and injection of respiratory stimulants 
in the fetuses which had become apneic. These efforts were ineffectual, 
for only the specimens delivered before anoxial apnea was established 
survived. 

Forty-five other animals were delivered after all intrauterine re- 
spiratory efforts had ceased. Resuscitation was delayed until the fetal 
heart had become slow and weak, often after it had become too feeble 
to palpate. Resuscitation was accomplished by inflating the lungs 
gently with oxygen or oxygen containing 10 per cent carbon dioxide. 
The gas was contained in a small rubber bag attached to a hypodermic 
needle of small bore (No. 25). The needle was inserted into the 
trachea through the neck and rhythmical inspirations and expirations 
were simulated by compressing and releasing the trachea distal to the 
needle. 

Ninety guinea pigs, litter mates of the 103 experimental specimens, 
served as controls in studying the effects of anoxia. In addition, 16 
others were delivered by cesarean section and 26 were allowed to be 
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born normally. ‘These 42 specimens were used to study normal be- 
havior in the neonatal period and normal accomplishments in the learn- 
ing tests, providing additional controls for the investigation. 

The behavior of the resuscitated animals and their litter mates was 
observed at frequent intervals during the first few days of life, or until 
recovery from the effects of anoxia appeared to be complete. The ex- 
perimental animals often required special care and feeding for several 
days. After all observations and tests had been completed, the experi- 
mental and control guinea pigs were anesthetized and perfused with 
10 per cent formalin. Autopsies were performed and the brains and 
other tissues were preserved for histologie study. 


Results 


Immediate Respiratory Effects of Anoxia.—During the last few days 
of the gestation period, the nonnarcotized guinea pig fetus is ade- 
quately supplied with oxygenated blood from the placenta and is apneic. 
This fact was established by experiments reported previously.*® Crit- 
ical examination of evidence fails to support the prevalent belief that 
the fetus normally executes rhythmical respiratory movements and 
aspirates its amniotic fluid in utero.‘' The lungs of the full-term fetus 
are in a state of initial atelectasis in which there is only about 2 per 
cent pulmonary space.’° When aspiration was deliberately induced by 
asphyxiation, the pulmonary space increased to 16 per cent, and after 
an hour of breathing air, 40 per cent. 

In the present experiments, the uterus was incised promptly after 
opening the locally anesthetized abdomen, and the control specimens 
were delivered before they could gasp and aspirate amniotic fluid. Al- 
though apneic in utero, they breathed immediately at delivery. The 
promptness with which the first breath of air was taken when the head 
was freed from the fetal membranes suggested that factors other than 
impairment of the placental circulation helped induce breathing. De- 
livery of the fetal nose alone led to the first breath in five to thirty 
seconds (often less). It is probable that as the environment changed 
new afferent impulses affected the threshold of the young respiratory 
center and enhanced the effects of beginning anoxemia. 

Clamping the uterine or umbilical vessels invariably induced intra- 
uterine respiratory movements as well as other somatic and visceral 
activities in the experimental fetuses. Within a few seconds to two 
minutes, shallow, rapid, ineffectual respiratory-like efforts were often 
made in utero. These lasted only a few seconds but occurred at rates 
equivalent to 50 to 108 per minute. They were followed by brief 
periods of quiescence preceding long series of slow deep rhythmical 
respiratory movements, often of the dyspneie type, which began slowly, 
increased in rate and depth and then became very weak, although more 
rapid; they varied in rate between one and 14 per minute. These re- 
spiratory efforts resulted in aspiration of amniotie fluid, containing 
meconium which had been churned by the initial struggling and squirm- 
ing of the fetuses when the clamps were applied to the vessels. 
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The period of survival of respiratory movements after occluding the 
circulation bore a relationship to the total volume of oxygen-laden 
blood available to the fetuses. This was demonstrated by comparing 
the duration of respiratory movements in utero after clamping the 
uterine vessels (i.e., when the oxygen of all the fetal blood was avail- 
able) with that after elamping the umbilical cords (i.e., when the blood 
of the fetal body but not that in the placenta was available). In 42 
fetuses with the uterine vessels occluded, the average duration of the 
respiratory efforts was six minutes and twenty-four seconds (range 
ten minutes, thirty seconds to four minutes, twenty-four seconds). In 
28 fetuses whose umbilical cords were clamped, the respiratory move- 
ments persisted five minutes and 41.5 seconds (range 8 minutes to 3 
minutes, 20 seconds). The blood in the placental circuit, therefore, 
contained on the average enough oxygen to prolong respiratory efforts 
for 42.5 seconds. It would appear from this that the placental circuit 
contains a little more than 11 per cent of the total fetal blood at full 
term. This is a considerably smaller proportion of the fetal blood than 
is in the human placenta, but we do not know how much was statie in 
the guinea pig placenta and unavailable to the fetus." 

In several experiments after all respiratory movements had ceased 
in utero, a gasp or two were initiated in the eyanotie newborn animals 
by compressing the placenta and forcing placental blood through the 
umbilical veins into the fetus before clamping the eord. <A little extra 
oxygen is assumed to have been supplied to the fetal brain from the 
placental blood. This is a point worth considering when asphyxia 
livida is encountered. 

Immediate Cardiovascular Effects of Anoxria——The heart rate of the 
full-term guinea pig was determined by palpating the intaet maternal 
abdomen or the intact uterus immediately after opening the locally 
anesthetized abdomen. It varied between 120 and 260 per minute, with 
a mean of 164 per minute in the intact abdomen and 181 per minute 
in the intact uterus after opening the abdomen. The slight inerease in 
heart rate occurred beeause the uterus was handled and became more 
tonic. It may be interpreted as the initial effect of anoxemia. After 
clamping the uterine or umbilical vessels the heart slowed to about 
half its normal rate in two minutes or less. This we believe to be a 
direct anoxial  Re-establishment of circulation caused an im- 
mediate return to nearly the previous rate. With prolongation of the 
anoxia, the heart beeame slower and weaker, averaging 52 heats per 
minute, before artificial respiration was beeun. The slowest rate we 
eould count was 24 per minute. The heart could be palpated in most 
fetuses for twelve to fifteen minutes. Effective heart action continued 
two to three times as lone as the intrauterine respiratory efforts. In 
several very large, possibly postmature fetuses weighing 145 to 165 
Gm., the heart failed more quickly, suggesting correlation between size 
or maturity of the animal and period of survival of heart action dur- 


ing anoxia. 
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Anoxia induced by clamping uterine or umbilical vessels produced 
the characteristic picture of asphyxia pallida; namely, apnea, brady- 
cardia, atonia, relaxation of the anal sphincter and cold pale skin. The 
blood vessels in the skin were never dilated but those in the deep parts 
of the body were. Occasionally in the largest fetuses, the neck veins 
were engorged with blood. Usually, however, it was the vascular bed 
of the brain, viscera and placenta that appeared congested. This con- 
dition was often noted in those animals which failed to respond to 
resuscitation. It would seem that the fetuses bled into the visceral 
eapillary beds in profound states of anoxia. Weber'*t reported this in 
human infants. 

Recovery and Survival of Controls and Experimental Animals.— 
Ninety guinea pigs were delivered without general anesthesia to serve 
as controls. Twelve were premature (63 to 65 days) and 78 were full- 
term births (66 to 67 days). Seventy-five of the full-term animals 
lived throughout the experimental period and the period of the learn- 
ing tests, or were healthy young animals, killed, and preserved when 
their experimental litter mates died; only one of these showed any 
tendency to develop cyanosis in the neonatal period and this was tran- 
sient. One full-term control animal died on the fourth day when its 
mother and litter mates likewise died of undetermined cause. Two full- 
term guinea pigs were runts, weighing only 41 and 53 Gm. Both de- 
veloped cyanosis and died shortly after birth (one of them had a con- 
genital atresia of the urethra with a distended bladder occupying more 
than one-half of the abdominal eavity). 

Eleven of the 12 premature controls showed respiratory difficulties 
after birth and 10 of them died or were killed shortly after birth or 
within the first week. The relation of prematurity to cyanotie tend- 
encies was thus strikingly demonstrated. 

Fifty-eight guinea pigs were rendered anoxemie only until intra- 
uterine respiratory movements ceased or had become very weak. (a) 
Righteen, including one premature, recovered completely after mani- 
festing various symptoms of anoxia and eyanosis. (b) Four survived 
a short time; two of these were premature births. The causes of death 
were determined to be the following: Two died in an hour or less be- 
cause the lungs failed to fill adequately with air. One died on the 
fourth day of unknown eause. The other died on the seventh day in 
a fit of epileptiform convulsions. (¢) Thirty-six, including 7 premature 
animals, failed to breathe after delivery, or they gave only one or two 
feeble gasps. Various techniques were tried to resuscitate them, in- 
eluding mechanieal and electrical stimulation, injections of sodium 
eyanide, coramine and alpha lobeline solutions, without suecess. All 
were flaccid and pallid or cyanotic. We are certain that many if not 
all would have responded to oxygen had proper measures been taken 
to inflate the lungs with it. 

Forty-five guinea pigs were subjected to anoxia for periods of six 
minutes to twenty-one minutes until the heartbeats became weak and 
slow or could no longer be felt. Twenty, including 3 prematures, re- 
covered completely when resuscitation by positive inflation of the lungs 
with oxygen or oxygen containing 10 per cent carbon dioxide was em- 
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ployed. Twelve others, including 5 prematures, responded to the resus- 
citation but died before learning tests could be given them. Causes of 
death were (1) cyanosis and respiratory failure within a few hours 
(one developed pneumothorax) ; (2) pulmonary hemorrhages leading 
to death at eleven hours in one, and on the third day in another; (3) 
hemorrhagic lungs and stomach, bronchus plugged with meconium, and 
neural symptoms of complete spinal transection leading to death on the 
second day in one specimen; (4) unknown causes led to death on the 
fourth, sixth, and ninth days in three animals. 

Resuscitation was ineffectual in 11 full-term and two premature 
fetuses. Inadequate time was given to it in four of these animals; 
accidents, such as pneumothorax and fracture of the trachea, occurred 
in four; and the bronchial tree had been plugged with aspirated meco- 
nium which prevented inflation of the lungs in one specimen. Anoxia 
was prolonged beyond the point of cardiae reeovery in four of the 
animals ineluding the three large, possible post-mature fetuses with 
unusually short survival times. 


These results demonstrated the efficacy of positive inflation of the 
lungs with oxygen in the fetus whose respiratory center was tempo- 
rarily paralyzed and somatic musculature was in a state of atonia. So 
long as effectual heart action persisted resuscitation of this type had 
a good chance of being suceessful. If we consider only the cases in 
which a true anoxie apnea with pallor, bradyeardia and hypotonia 
existed, resusitation was accomplished in 71 per cent; and most of the 
failures were due to faulty technique. On the other hand without 
positive lung inflation resuscitation was successful in not one instance. 
Those animals which survived did so because a true anoxie apnea had 
not been reached before the specimens were delivered. The urgency 
for quickly bringing oxygen to the blood in asphyxia pallida cannot be 
overstressed. 

Effect of Anoxia on Body Weight—Many of the newborn resuscitated 
guinea pigs lost more weight in the first three days of life than their 
litter mate controls. This was especially marked in those which ex- 
hibited marked persistent symptoms of brain damage. The weight 
averages for the entire series were lower for the resuscitated group 
than for their controls throughout the first four weeks of life. Guinea 
pigs born naturally, lost less weight immediately after birth and main- 
tained higher average weights throughout the first four weeks than 
either the resusitated animals or their litter mates. One explanation 
of this may be that all the animals delivered by hysterotomy were 
reared by foster mothers. Cole!’ has pointed out that loss of blood in 
the placental circuit leads to abnormal weight loss, but we have not 
been able to confirm this in man."° 

Cardiac Recovery After Anoxia—Administration of oxygen or oxy- 
gen containing 10 per cent carbon dioxide led to recovery of the heart 
almost immediately. An increase in rate and strength of the beat 
could be detected after inflating the lungs two or three times in some 
of the animals. If this was not manifested within three minutes, the 
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prognosis was grave. Usually the heart rate doubled or tripled within 
two minutes and in five minutes it had usually attained a rate approxi- 
mately equal to the average rate observed before anoxia was begun. 
This rate, averaging 167 beats per minute, was maintained with minor 
fluctuations for fifteen to forty-five minutes, when an acceleration to 
193 per minute occurred. This acceleration coincided with certain other 
changes, namely, appearance of visceral movements, passage of urine, 
muscular twitches, and a change in the shape of the chest during expi- 
ration which was related to the appearance of musele tonus. Another 
acceleration of the heart occurred at or just before the animals began 
to breathe. At this time the average rate increased further to 228 per 
minute, about that of nonasphyxiated newborn guinea pigs. The ap- 
pearance and improvement of muscle tonus probably had much to do 
with re-establishment of normal distribution and flow of blood. We 
believe that the accelerations in heart rate occurred as a result of im- 
provement of the venopressor mechanism."* 

Respiratory Recovery After Anoxia.—Respiratory responses began 
fifteen to eighty minutes after resuscitation was started and their na- 
ture varied with the gas used. With oxygen alone, respirations usually 
did not begin spontaneously but started after the nervous system had 
recovered sufficiently to allow afferent impulses to affeet the respira- 
tory center.'® Inflation of the lungs and compression of the chest at 
that time led to respiratory reflexes. The inflation response could be 
induced as readily with pure nitrogen as with oxygen. The animals 
appeared to be acapneie and artificial respiration had to be continued 
with oxygen until a high degree of somatie activity had appeared, i.e., 
until the respiratory center began to discharge spontaneously, before 
they would breathe unaided. When oxygen containing 10 per cent 
‘arbon dioxide was substituted for oxygen alone during this period, 
spontaneous respirations ensued immediately. 

When 10 per cent carbon dioxide was employed throughout artificial 
respiration, spontaneous respiration was established sooner than when 
oxygen was used alone. Many of the animals began to breathe before 
afferent stimuli elicited any responses, either respiratory or of other 
nature. Acapnea could not have existed in these specimens. No dele- 
terious effects of the carbon dioxide were observed. In fact a greater 
number of animals reeovered after resuscitation with the oxygen and 
‘arbon dioxide than after oxygen alone had been used. The fear of 
giving low concentrations of carbon dioxide to infants requiring resus- 
citation lest insult be added to injury already caused by metabolic 
carbon dioxide excess appears to be ungrounded. The actual blood 
content of carbon dioxide is low in neonatal asphyxia, too low perhaps 
for the respiratory center to respond to it, but it does respond when 
the level of the gas is raised. The responsiveness of the respiratory 
center to carbon dioxide is decreased or abolished when certain types 
of narcosis have been employed.*® 
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In several experiments with premature animals, it was observed that 
the control specimens tended to become cyanotic in the course of the 
first few hours although their asphyxiated litter mates, resuscitated by 
positive inflation of the lungs, had no difficulty. This may have been 
due to the forced opening of alveoli in the lungs of the latter. 

Failure of the lungs to become opened by gentle inflation was ob- 
served in a few instances. This was due to aspiration of meconium 
whieh plugged the bronchial tree during intrauterine respiratory ef- 
forts indueed by the anoxia. Similar conditions in the human being 
at birth have been adequately described by Farber and Wilson.*? In 
view of such evidence as the latter investigators present, it is impos- 
sible to avoid the conclusion that aspiration of the contents of the 
amniotie sae is a pathologie phenomenon ranking among the gravest 
consequenees of anoxia. 

Neurologic Symptoms After Resuscitation —All experimental animals 
including those in which a state of anoxic apnea had not been reached 
exhibited symptoms of neural damage for shorter or longer periods 
after birth. In a very general way the more severe the anoxia, the 
more marked were the signs of brain injury. However, numerous ex- 
ceptions to this rule were encountered. In some specimens whose 
umbilical cords were clamped for only five to seven minutes, the symp- 
toms were as grave as in others subject to fifteen to twenty minutes 
of anoxia. Conversely a few of the severely anoxemic guinea pigs 
recovered completely within a brief period of time. Thus the relation 
between duration of anoxia and degree of damage to the nervous sys- 
tem was less close than one might expect. Not only the degree of injury 
but also its site varied from experiment to experiment. The effect of 
anoxia appeared to be fortuitous and unpredictable. 

All the specimens which had been rendered anoxie showed motor 
weakness and tremors. They were unable to get onto their feet during 
the first hour or more after respiration had been established. Usually 
they held the head to one side as though suffering from unilateral 
vestibular injury. They rarely cried. The animals appeared to be 
unaware of their surroundings and did not respond to bright flashes 
of light or loud sounds. These symptoms often subsided within an 
hour and some of the animals soon appeared to be normal in all re- 
spects. In contrast, the 90 controls righted themselves in a few min- 
utes, cried and were very alert, although many were slightly tremulous 
and weak from a few minutes to an hour. 

Pronounced and persistent symptoms resulted in 40 of the experi- 
mental animals. Loss of motor contro] of limbs and other parts of the 
body was a frequent sequel of anoxia. In some this flaccid paralysis 
lasted but a few hours; others retained it for days or until death. Loss 
of control of the hind limbs was commonly observed but the forelimbs 
were never greatly affected. Usually the hind limb paralysis was par- 
tial but in one instance a picture of complete spinal transection was 
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seen. This involved loss of sensation as well as motor control of both 
hind limbs and the bladder emptied only on manual compression. 

Decerebrate states were observed in many of the animals after respi- 
ration had been established. Spasticity was more prevalent and more 
marked in the fore- than in the hind limbs; it was sometimes accom- 
panied by opisthotonos. In several instances the limbs became ex- 
tremely stiff and could easily bear the animal’s body weight without 
flexing. Recovery was more rapid as a rule than in eases of flaccid 
paralysis. 

Control of other muscle groups was sometimes impaired. Paralysis 
of extraocular muscles, facial motor weakness, and some loss of con- 
trol over the tongue and pharyngeal muscles, as shown by regurgita- 
tion of milk through the nose, occurred. Many of the animals failed 
to voealize although a few cried all the time. 

Persistent tremors and convulsive twitching were common symptoms 
of anoxie damage. In some animals the facial as well as the limb mus- 
cles were involved. Rhythmical running movements occurred in the 
early phase of recovering from anoxia in many instances. In a few, 
locomotion subsequently became convulsive, the guinea pigs lunging 
forward with each attempt to run. Ineoordination of the muscular 
effort was observed in nearly all animals. Ataxia frequently persisted 
for several days. Epileptiform convulsions were encountered in two 
animals but may have been more prevalent than this, for the specimens 
were not kept under constant observation. 

Recovery from impairment of motor funetions was highly variable. 
Usually it seemed to be complete in a few days or a week. Some ani- 
mals remained partially paralyzed until death. Incoordination, diffi- 
culty in righting, difficulty in maintaining balance and spasticity of 
the limbs persisted in a few individuals. 

Sensory functions appeared to be affected in varying degree after 
anoxia at birth. During the early hours after resuscitation hyper- 
esthesia was observed. Many animals responded sharply even to light 
tactile stimuli. When they were quiet, touching the nose, limbs or 
body often led to convulsions or fits of running movements. The ex- 
treme irritability usually subsided in an hour or two. By the second 
day many guinea pigs exhibited impairment of sensation. They were 
less responsive to tactile and painful stimuli than their litter mates. 
Some appeared to have lost cutaneous sensations to a marked degree. 
Appreciation of pain seemed to be permanently dulled. 

Hearing and vision may have been affected, although it was usually 
impossible to be certain of this. Most of the asphyxiated animals lost 
the startle response to sharp sounds. This loss was quite persistent. 
After an animal had recovered its other faculties so completely that 
by inspection it could not be distinguished from the control, it was 
sometimes possible to observe a marked difference between the two 
specimens in their response to sharp sonnds. A'few guinea pigs may 
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have suffered some visual defects for they seemed to be unaware of 
their surroundings and would walk into objects as though blind. Ves- 
tibular disturbances have been mentioned ; they persisted for only short 
periods of time as a rule but several animals were affected for as long 
as a week. 

Somnolence was observed in some of the experiments. The animals 
closed their eyes (a phenomenon rarely observed in normal animals) 
and lay quietly in the cage for many minutes at a time during the first 
day or more. They would go to sleep while standing, the head would 
drop and they would topple over before awakening. Reduced activity 
levels were encountered several weeks after birth. 

Alterations in Behavior by Anoxia.—The behavior of the young con- 
trol animals was much like that of normal adult guinea pigs. They 
were never a feeding problem for they sought out the nipple readily 
and nibbled on solid food in a few days. They were alert and acutely 
sensitive to sound and movement in the environment. When disturbed 
they became startled and seurried about. The control animals avoided 
capture with dexterity and struggled actively when finally picked up. 
Even when they had become accustomed to handling they were tense 
and held themselves in readiness to escape the instant they were re- 
leased. When introduced for the first time into a simple animal maze 
or when given a difficult problem to solve after they had become accus- 
tomed to the maze, they became frustrated. After initial periods of 
frantie scurrying they began to voealize shrilly and sat shuddering in 
corners; no amount of gentle prodding or pushing could start them on 
their way. Urination and defecation were common reactions under 
such situations. 

The litter mates which had been subjected to marked anoxia on the 
other hand were little disturbed by changes in environment. They sat 
apart from the rest of the litter and did not seurry for shelter when 
the experimenter reached into the cage. They were quite docile and 
relaxed when picked up and did not struggle or seek to escape when 
released. They seemed impervious to loud sounds and intense light. 
Some animals were less aware of their surroundings than others, bump- 
ing their heads against the cage walls or other obstacles. Many of 
these animals needed to be bottle fed, and in contrast to the controls, 
drank cow’s milk avidly. The experimental animals were much less 
disturbed by the maze or problem box situation than the controls al- 
though they made more errors in reaching a solution. Position habits 
and stereotyped responses were common in learning situations. 

Effect of Anoxia on Subsequent Learning.—Only a few attempts have 
been made to investigate learning ability in the guinea pig, and the 
methods of approach vary widely.”*-*° If one compares the findings 
of Riess*® and Fijeld®’ who subjected different species to the same 
learning situation, the guinea pig rates low in its limitation of learning 
ability as compared to the rat, cat, and monkey. While it makes econ- 
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siderable progress in simple mazes,”* the guinea pig does not solve 
mazes of a degree of difficulty that can be mastered by the rat. It is 
apparently much more plastic and variable than the rat in its attack 
upon simple latches and other devices, the manipulation of which will 
lead to food sources or eseape.*** But it is much more irritable and 
distracted from its oceupation than are the rat or cat by extraneous 
noises.”° 

In order to compare the learning ability of the control pigs with that 
of their asphyxiated litter mates, we constructed a simple maze in 
which the pathway could be alternated to make the learning situation 
progressively more difficult. The animals entered the problem box 
(Fig. 1) from a starting pen, the door of which could be opened by 
remote control by the operator. A grid in the floor of this pen was 
used to give the animals a faradie stimulus during the initial trials if 


Fig. 1—A diagram illustrating the maze used for learning tests. The arrows indi- 
cate the correct pathway run by the animal from the starting box, passing the blind 
alley to the darkened exit box. 


they persisted in remaining there. Twenty inches from the pen door 
two alleys led to the two exits. One alley was a blind, and across the 
floor of each was another grid. The animal was again stimulated if it 
entered the blind alley. The entrance to each exit was narrowed by a 
T-shaped partition (Fig. 1). Each exit had a sliding glass panel for a 
door which led to a dark cage containing a nest of dry alfalfa. Only 
the exit behind the blind alley was open at any time. A grid had 
to be crossed again at each exit and an animal selecting the wrong 
exit was promptly stimulated. The blind alley could be shifted 
readily to block the opposite runway; the glass panel behind it was 
then raised to make the proper exit and the other panel was closed. 
The object was to have the animals make the association that the cor- 
rect exit was always behind the blind alley no matter on which side 
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the blind alley happened to be. The operator observed the animal’s 
behavior from a distance by means of a large mirror hung from the 
ceiling. All exits and grids were operated by remote control so that 
the animals were never distracted by the experimenter’s presence ex- 
cept when they were put into the starting pen or taken from the exit. 
Floor plans of the maze were mimeographed, twenty on a sheet, and 
the exact progress of each trial as seen in the mirror was charted. 
Time of a given run from start to finish was measured by a stop watch. 
All parts of the maze received equal illumination. The exit cages were 
darkened by painting the insides black and roofing them over with 
hinged covers. 

Motivation depended chiefly upon the animal’s dislike for the brightly- 
lighted and strange confines of the problem box and upon his sense of 
security when burrowing in the alfalfa of the darkened exit pen. The 
electrie stimuli encouraged his tendency to escape from the problem 
box. If food was an attraction, the alfalfa probably served as an addi- 
tional motivating factor. 


Thirty litters of animals were run at two to four weeks after deliv- 
ery. A few litters were run at eight weeks. Because many of these 
animals were used in standardizing the test procedure, the results of 
only 18 litters will be considered in this report. In only a few of these 
litters did the test procedure vary slightly from standard conditions. 
As a consequence, scores on each of the four tests given were expressed 
as percentages of the number of trials run. The four tests were given 
over three consecutive days, 40 trials a day being the maximum num- 
ber given on any one day. Test 1 consisted of at least 50 trials in which 
the blind alley and exit were changed every tenth trial. A few animals 
ran 60 trials. Test 2 followed Test 1 and consisted of at least 30 trials 
in which the pathway was alternated every fifth trial. A few animals 
ran 40 trials. In Test 3, of 20 trials’ duration, the situation was re- 
versed every other trial. In Test 4 the pathway was alternated in a 
chance sequence for 20 trials. This order of progression was used be- 
eause it was found that normal animals were unable to relate the posi- 
tion of the blind to the correct exit if the pathway was alternated (Test 
3 situation) right from the start of the experiment; even after 200 to 
250 trials they failed. Such a finding is not surprising when one con- 
siders that it took Carr’s rats on the average 450 trials to attain a level 
of 85 per cent proficiency in a simple alternation problem.*® The limits 
of learning ability are higher in the rat than in the guinea pig. 


In each test we compared the control against its asphyxiated litter 
mate in respect to running time, percentage of correct responses (obvi- 
ously there are two correct responses to be made in each trial, one 
at the blind and one at the exits), percentage of trials run entirely 
correct, percentage of correct trials which were run hesitantly, and 
percentage duplication of errors. 


In 10 of the 18 litters, the controls were definitely superior to their 
asphyxiated litter mates in that they made fewer errors, ran more 
trials entirely correctly, and were less prone to duplicate errors. Only 
in Test 1 was the running time significantly in favor of the controls. 
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In two other litters the difference in performance was only slightly in 
favor of the controls and in six litters the differences were reversed in 
favor of the asphyxiated animals. It is probably significant that in 
these last six litters the duration of asphyxiation had been short (three 
to five minutes) in five cases. The asphyxiated animal in the sixth 
pair had no litter mate but was run against a control animal of the 
same age which likewise had no litter mate. The performance of this 
particular control for some unknown reason was the poorest of all ani- 
mals tested, controls and asphyxiated animals ineluded. 


There was little difference in the hesitancy scores in the majority of 
instances. This may be explained by comparing the behavior of the 
two groups in the learning situation. The controls were more alert 
and irritable and tended to ‘‘freeze’’ at the slightest extraneous noise 
particularly during the first 30 or 40 trials. They were more aware 
of the strangeness of the problem situation than their more asphyxiated 
litter mates. The asphyxiated pigs tended to repeat errors more than 
the controls. That is, in a given trial they continued to re-enter the 
blind alley or wrong exit several times in spite of the faradie stimuli 
they received. They seemed on the whole less disturbed by such pun- 
ishment than their controls. 

Repetition of errors in this way led to the development of a stereo- 
typed pattern of behaviofr. When correct runs were eventually made, 
the animal hesitated in front of the blind and the wrong exit each time 
before selecting the alternate correct pathway. Because of these two 
different factors, distractibility and stereotyped response, the hesitancy 
scores in general tended to equate as did the time score. 

The controls on the other hand were much more plastic and variable 
in their selection of a pathway and in the manner in which they trav- 
ersed the maze in consecutive trials. When blocked they readily tried 
other routes. Such adaptibility and variability in response was ob- 
served in the normal guinea pig under other experimental learning 
situations.”*° In this respect they were more pliable than normal rats. 
It is interesting to note Mair’s”® *° finding of an increase in stereotyped 
behavior in rats after cortical lesions experimentally induced by ther- 
moeautery. Chang and Liu*' have reported that ligation of the two 
common earotids in rats led to an increase in errors and running time 
over their own previous scores in the maze situation. The shock of 
operation was ruled out, in that another series of animals operated but 
without ligation of the vessels showed no change in performance. 
These authors apparently failed to appreciate the fact that they were 
dealing with affects of anoxia. However I. C. Wen* who carried out 
the histologic study of these brains, found no evidence of degeneration 
of nervous tissue. 

In general, then, we can say that the asphyxiated animal tends to 
make more errors, tends to duplicate the same error in a given trial, 
and becomes much more stereotyped in his responses, even when they 
are correct, than does his litter mate control. It should be recalled 
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that these tests were run two, four, and in some instanees, eight weeks 
after operation. At these times, it was impossible by mere observation 
alone to detect overt differences in behavior between these asphyxiated 
animals and their litter mates, or between them and any other normal 


etinea pig in the animal colony. 


TABLE I. Pationocic Report 


ANI- : 
ANOXIA DAY OF 
| EVIDENCE OF DAMAGE 
NO : DEATH 
| NO. | MIN, SEC. | 
17:40 | 3 5 30 46 Slight cell loss in pyramidal and ganglionic 
layers of cortex? Possible loss of 
Purkinje cells of cerebellum 
15:41 | 1 0 0 43 Normal control brain 
2 6 0 43 No pathology? 

9:41 | 0 0 84 Normal control brain 
| 2 7 10 84 Pathology questionable; slight atrophy? 

46:39 | ] 0 0 36 Normal control brain 

2 7 30 36 Slight cell loss in pyramidal and ganglionic 
| layers of cortex? 
| 3 7 55 36 Slight atrophy of frontal lobe with cell loss 
| in ventral part 

0 0 Normal control brain 
| 3 7 45 34 Slight cell loss in pyramidal and ganglionic 
layers of cortex? 

83:41 | 3 11 30 | 2 Marked early disseminated necrosis of brain 
| and cord; chromatolysis; edema; small 
| hemorrhages, especially in hippocampus; 
| 
| ventricular enlargement 

4:41 | 1 | 0 0 14 Normal control brain 

9 |12 45 14 Atrophy with slight ventricular enlarge- 
ment, especially in rostral hypothalamus, 
thalamus and midbrain; devestation areas 

18:42 | ] 0 0 % Normal control brain 
| 2 14 0 % Petechial hemorrhages scattered throughout 
| brain 

1741:B} ] 0 0 43 Normal control brain 
fee 14 0 43 Marked generalized atrophy with hyper- 
| chromatic, pyknotiec cells; pial thickening 

3 16 30 2 Disseminated necrosis; chromatolysis begin 
ning 

53:40 1 0 0 32 Normal control brain 

2 15 54 32 Generalized atrophy with ventricular en- 
largement; slight cell loss 

52:41 2 16 30 al Beginning disseminated foci of necrosis; 

ventricular enlargement; slight edema 

37:42 3 We 0 23 Glial scars; slight cell loss in pyramidal 

and ganglionic layers of cortex? 

45:42 1 0 0 5 Normal control brain 

2 ily, 19 5 Glial proliferation; pyramidal cell damage; 
ventricular enlargement 

56:42 ] 0 0 9 Normal control brain 

2 c BF 30 9 Cortical atrophy with marked loss of py- 
ramidal cells; gliosis generalized, and 
specific foci in substantia nigra; slight 
ventricular enlargement 

76:41 1 0 0 3 Normal control brain 

2 21 0 3 Early disseminated necrosis; ventricular en- 
largement; hemorrhages in cerebral cor- 
tex, mesencephalon, medulla oblongata 
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Pathology Induced by Anoxia.—Cross pathology in the specimens 
which could not be resuscitated and those which lived but a short time 
has been mentioned. Aspiration of meconium in the amniotic fluid led 
to failure of the alveoli to expand with air. Overexpansion of the 
lungs with oxygen in resuscitation occasionally produced pneumo- 
thorax. Hemorrhages were sometimes encountered and were more 
commonly found in the lungs, liver, and other visceral organs than 
elsewhere. This was probably related to the gravitation of blood into 
the deeper organs in asphyxia pallida. In only one instance did we 
observe gross hemorrhage in the cranium. 

We were especially concerned with the changes inflicted upon the 
nervous system by anoxia. All the brains of control and experimental 
animals were preserved and are being sectioned serially. At present a 
preliminary report can be presented, but complete studies have been 
made on only 17 specimens together with normal litter mates as con- 
trols. These are listed in Table I. 

It will be observed that the histopathology was slight or question- 
able in the six experimental animals which had suffered less than eight 
minutes of anoxia. Definite pathologic findings were present in all 
the rest. However, there is not a constant relationship between degrees 
of anoxia and brain damage. The animal asphyxiated for eleven and 
one-half minutes showed more profound brain lesions than any of the 
others. One asphyxiated for seventeen minutes was less damaged than 
several with shorter periods of anoxia. One cannot safely predict that 
a brief period of anoxia will fail to affect the infant nor that prolonged 
anoxia surely will lead to total destruction. 

The obvious conclusion to be reached from these preliminary histo- 
logie studies is that anoxia produced definitely demonstrable brain 
lesions in 65 per cent of the animals in question. The brains of control 
litter mates showed no pathology at all. More detailed consideration 
will be given to this aspect of the present study at a later time when all 
specimens have been prepared and examined. Five of the seventeen 
asphyxiated animals whose brains were studied had been subjected to 
the learning tests and four of them were poorer than their normal con- 
trols. All five showed pathologie changes in the central nervous sys- 
tem, although this was slight in one specimen, 


Summary 


By clamping either the uterine vessels or the umbilical cords, it was 
possible to induce intrauterine anoxia experimentally in guinea pig 
fetuses at or near term. Prior to this procedure the mother’s abdomen 
had been anesthetized locally and one fetus delivered to serve as a con- 
trol animal. Fifty-eight asphyxiated fetuses were delivered as soon as 
intrauterine respiratory movements, induced by the anoxia, became 
weak or had just ceased. Forty-five other fetuses were delivered some 
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minutes after the cessation of intrauterine respiratory efforts, and re- 
suscitation in this group was delayed until the fetal heartbeat was 
weak and often too feeble to palpate. Anoxia thus induced led to the 
characteristic picture of asphyxia pallida; namely, apnea, bradycardia, 
atonia, cold pale skin, and dilation of the visceral capillary beds. 

The only effective method of resuscitating such apneic fetuses was 
to inflate the lungs rhythmically and gently with oxygen or with 
oxygen containing 10 per cent carbon dioxide. Respiration was estab- 
lished sooner with the gas mixture than with oxygen alone. All efforts 
to revive fetuses by mechanical or electrical stimulation or by the 
injection of respiratory stimulants proved ineffectual. 

The behavior of resuscitated animals was compared with that of their 
litter mate controls until overt differences were no longer noticeable. 
The animals were then subjected to a modified maze situation in order 
to discover possible impairment of learning ability resulting from 
anoxial damage to the central nervous system. When all observations 
and tests were completed, the brains of the experimental animals and 
their controls were removed and prepared for histologic study. 

The following statements summarize the results of experimentally 
induced asphyxia neonatorum in guinea pigs: 


1. Respiratory movements in utero continued longer after clamping 
the uterine arteries than the umbilical cord. This finding is related to 
the total volume of oxygenated blood available to the fetus; there is a 
placental reserve when the uterine vessels are clamped. 

2. Within two minutes after clamping the uterine or umbilical ves- 
sels the heart slowed to half its normal rate. The heart could be pal- 
pated for twelve to fifteen minutes after clamping but grew progres- 
sively weaker and slower with prolonged anoxia. When oxygen or 
oxygen-earbon dioxide were administered, there was an immediate 
return in strength and rate of the heart. Acceleration from this point 
on was not gradual but saltatory, further increments coinciding with 
the appearance of visceral movements, urine passage, muscular twitch- 
ing, improvement of thoracic tonus and finally a last increase as 
breathing began. 

3. It required fifteen to eighty minutes to resuscitate apneic fetuses 
but the nature of initial respiratory responses varied with the gas used. 
Respirations did not begin spontaneously with oxygen alone until after 
the nervous system had recovered sufficiently to allow afferent vagal 
and spinal impulses to affect the respiratory center reflexly. Ten per 
cent carbon in oxygen brought about a spontaneous response of the 
respiratory center sooner than oxygen alone, and before the center 
could be made to respond reflexly. 

4. Asphyxiated guinea pigs lost more weight in the first three days 
of life than did their litter mate controls. Their weight average over 
the first four weeks also was lower than the average of controls. 

5. All asphyxiated animals exhibited symptoms of neural damage 
for shorter or longer periods after birth. The following phenomena 
were noted: (1) weakness and tremors; (2) delayed and incoordinated 
efforts to right; (3) flaccid paralysis, particularly of the hind limbs 
and often lasting for several days; (4) spastie paralysis, particularly 
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of forelimbs and accompanied by opisthotonos; (5) convulsive twiteh- 
ing and rhythmical running movements; (6) epileptiform convulsions; 
(7) paralysis of extraocular muscles, facial motor weakness, and some 
loss of control over tongue and pharyngeal muscles; (8) early hyper- 
esthesia followed by hyposensitivtiy; (9) somnolence and reduced 
activity levels; (10) perhaps some impairment of hearing and vision. 
The degree of injury and its site varied from animal to animal in a 
fortuitous manner; there was no precise correlation between the dura- 
tion of anoxia and the severity of damage. 

6. Asphyxiated guinea pigs exhibited noticeable behavioral differ- 
ences when compared with control animals during the first two weeks. 
In general they were not greatly disturbed by changes in their environ- 
ment. They became quite docile and were flaccid when handled. Loud 
sounds did not elicit the normal startle response. They did not respond 
briskly to faradie stimulation. Many of them presented feeding prob- 
lems and were weaned on cow’s milk, a food which the controls refused 
to take. They were not as active as normal guinea pigs and were not 
as tense and irritable in learning situations. 

7. When confronted with a simple maze and alternation problem, the 
asphyxiated animals made more errors and duplicated the same errors 
more frequently than did their litter mate controls. Even in correct 
trials their behavior was remarkably stereotyped and showed little of 
the plasticity and variation encountered in the responses of the con- 
trol animal. 

8. The central nervous system of 65 per cent of-the experimental 
animals studied to date showed histopathologic changes. All control 
brains were normal and only questionable or slight pathologie findings 
could be seen in the remaining asphyxiated animals. Changes in the 
first few days after anoxia had been induced included early dissemi- 
nated necrosis, edema, chromatolysis, scattered petechial hemorrhages 
and enlargement of the ventricles. Glial proliferation appeared by five 
days and was marked at nine days. In older specimens loss of nerve 
cells led to local or generalized atrophy of the brain. Destruction of 
pyramidal cells in the cerebral cortex was observed. Necrosis and 
atrophy were not always related to hemorrhages. 
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PLACENTAL TRANSMISSION OF SULFATHIAZOLE AND 
SULFADIAZINE AND ITS SIGNIFICANCE FOR 
FETAL CHEMOTHERAPY 


Haroup Sreert,* M.D., Mp. 


(From the Department of Obstetrics and Gynecology, Washington 
University Medical School) 


[‘ THE management of infectious diseases complicating pregnancy it 


is rarely necessary to give separate consideration to the welfare of 


the fetus. The interests of the latter are usually best served by those 
methods of treatment which are aimed directly at the control or eradica- 
tion of the maternal disease. A notable exception to this generalization 
is found in the treatment of syphilis in pregnancy, for here consideration 
of maternal factors, except in special circumstances, is distinetly see- 
ondary to and occasionally at varianee with the major objective, fetal 
prophylaxis. Most commonly little if any change in the status of the 
maternal syphilitic infection occurs during pregnancy, whereas the issue 
to the fetus is paramount. A somewhat comparable condition exists in 
the ease of gonococeal infection of the lower genital tract. Here too the 
mother may herself undergo no significant change as a result of preg- 
naney and labor, but all too frequently she inoculates the eyes of her 
offspring with an organism which is still one of the commonest causes of 
blindness in children in this country (Berens, Kerby, and MeKay, 1935). 

In instances such as these it behooves the obstetrician to aceord special 
consideration to the specific prophylactic requirements of the fetus. 
Despite the gratifying reduction in the incidence of gonococeal oph- 
thalmia which has followed upon the routine instillation of silver nitrate 
into the eyes of the newborn, every large obstetric clinic is still con- 
fronted with an oceasional case of this disease. Likewise in instances of 
severe intrapartum infection, although the mother may undergo rapid 
improvement following delivery, the fetus is poorly equipped to combat 
the infection acquired in utero and often succumbs to it during the 
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early neonatal period. Thus in cases of intrapartum infection, the out- 
look is much more serious for the infant than for the mother. Slemons 
(1918) has reported a fetal and neonatal mortality of 40 per cent, the 
figures of other authors ranging between 18 and 61 per cent. 

The organisms which are most frequently encountered in severe neo- 
natal infections, such as the hemolytie streptococcus, staphylococeus, and 
colon bacillus, are among the most responsive to sulfonamide treatment. 
The sulfonamide drugs, similarly, are highly effective against the gono- 
eoecus and have been widely employed in the treatment of gonococcal 
ophthalmia (Wong, 1942). Therefore, if one is to re-examine these 
problems with the view of extending the scope of fetal prophylaxis and 
intrauterine therapy, it becomes profitable, indeed necessary, to inquire 
into some aspects of the pharmacology of the currently available sul- 
fonamide drugs. Foremost among these problems is the question of 
placental transmission. Do the sulfonamide derivatives reach the fetus 
after their administration to the mother? If so, how soon and in what 
relative concentration? How is the fetus most effectively treated in 


utero? 


Sulfanilamide passes rapidly across the placenta into the blood stream 
of the fetus and into the amniotie fluid, following the ingestion of the 
drug by the mother. This fact was first demonstrated in rabbits by Lee, 
Anderson, and Chen in 1938. In independent experiments performed at 
about the same time, the rabbit placenta was found to be equally per- 
meable to the drug at various stages of pregnaney (Speert, unpublished). 
Similar findings have been demonstrated in the rat (Speert, 1940). As 
has been reported by Barker (1938), Speert (1938), and Digonnet 
(1939), the human placenta is likewise freely permeable to sulfanilamide, 
equilibrium between mother and fetus being attained within three to 
five hours after the institution of oral therapy. These data extended to 
the fetus the previously demonstrated fact that sulfanilamide distributes 
itself rather uniformly throughout the body and appears in approx- 
imately equal concentrations in the various tissues and body fluids 
(Marshall, Emerson, and Cutting, 1937). 


So rapid have been the advances in bacterial chemotherapy during 
the past few years that pharmacologic data have hardly kept abreast 
with the zealous clinical use of the newer sulfonamide derivatives. In- 
deed, no sooner has the pharmacology of a new member of this group 
become well studied than this drug has found itself forced into the baeck- 
ground by a newer and better preparation. Such has been the story of 
sulfanilamide, sulfapyridine, and sulfathiazole. It seems somewhat 
paradoxical that the most completely studied member of the sulfonamide 
group, namely sulfanilamide, is much less commonly used at present 
than its more popular but less well studied successors, sulfathiazole and 
sulfadiazine. 

Despite many basie points of similarity among all members of the 
sulfonamide family, sufficiently numerous are essential differences among 
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them in respect to therapeutic efficacy, pharmacology, and toxicity, so 
that predictions cannot safely be made concerning one compound on the 
basis of knowledge of the others. Sulfanilamide, sulfapyridine, and 
sulfadiazine, for example, diffuse freely into the cerebrospinal fluid, 
their concentration there approximating that in the blood; yet the pas- 
sage of sulfathiazole into the cerebrospinal fluid is very poor. Although 
sulfanilamide is found in greater concentration in the red cells than in 
the blood plasma, the reverse is true of sulfapyridine, sulfathiazole, and 
sulfadiazine (Cooper, Gross, and Hagan, 1942; Ratish, Shackman, and 
Bullowa, 1942). Data concerning placental transmission are limited 
at present to sulfanilamide. The present investigation was therefore 
undertaken to ascertain the permeability of the placenta to the cur- 
rently popular sulfonamide derivatives, sulfathiazole and sulfadiazine. 


TABLE I. PLACENTAL TRANSMISSION OF SULFATHIAZOLE FOLLOWING INGESTION OF 
SINGLE 5 Gm. DoSE DuRING LABOR 


SULFATHIAZOLE MG. PER CENT 
PATIENT MATERNAL BLOOD | FETAL BLOOD” 
HOURS : MINUTES | 5 
FREE TOTAL FREE TOTAL 
Bids 1:20 0 0 0 0 
S. BR. 1:40 | 0 0 0 0 
P. W. 3:40 Trace Trace Trace Trace 
Aad. 4:3 Trace Trace Trace | Trace 
C. 8. 5245 1.1 06 | 09 
D. E. 6:00 | 2.1 Trace | 
M. R. 11:00 | Trace | Trace 
Observations 


A single oral dose of 5 Gm. of sulfathiazole was given during labor 
to a group of eight women. When delivery occurred, between one and 
eleven hours later, samples of maternal venous blood and fetal blood from 
the umbilical vein were obtained, and sulfathiazole determinations per- 
formed (Bratton and Marshall, 1939). Results are shown in Table I. 
In an additional ease, 8 Gm. of the drug were administered in divided 
doses over a period of six hours. Determinations on blood obtained at 
the time of delivery revealed 3.4 mg. per cent and 2.5 mg. per cent of 
free sulfathiazole in the maternal and fetal blood, respectively, with a 
trace of the conjugated form in each. In a tenth case, 5 Gm. of the 
drug were given in repeated doses beginning four and one-half hours be- 
fore delivery. Sulfathiazole concentrations in the maternal plasma and 
cord blood serum were 3.4 mg. per cent and 1.2 mg. per cent, respectively. 

As has already been pointed out in a study based in part on these 
findings (Speert, 1942), absorption of orally administered sulfonamides 
is very poor during labor. The data in Table I show that in only two 
cases were measurable quantities of sulfathiazole detected in the ma- 
ternal blood. In the two additional cases mentioned, small amounts of 
the drug were also demonstrated. Although indicating the passage of 
sulfathiazole across the placenta, these results were too meager and the 
maternal blood levels too low to permit a statement of the quantitative 
aspects of placental transmission. 
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Sodium sulfathiazole, because of its ready solubility, can be admin- 
istered intravenously. Immediately following the injection of 5 Gm. 
of this compound (100 ¢.c. of a 5 per cent solution in sterile distilled 
water), a blood concentration of approximately 20 mg. per cent is estab- 
lished. Since this mode of administration seemed well adapted to the 
study of placental transmission, a group of seven additional patients 
were so treated during labor, at intervals ranging between fifteen min- 
utes and sixteen hours before delivery. In addition to maternal and 
cord blood, amniotic fluid was also analyzed for its sulfathiazole content. 
Ample amounts of amniotic fluid could usually be collected in the gush 
which follows immediately upon the heels of the infant. Contamination 
with blood was minimal, but moderate amounts of vernix and meconium 
were often present. These were removed by filtration and centrifuging. 
The turbid supernatant fluid was then precipitated and incubated at 
37° C. for thirty minutes, during which time it became sufficiently clear 
to permit analysis after filtration. In instances where the fetal head was 
engaged and a bag of forewaters was present, the sulfathiazole con- 
centration of the amniotie fluid in the latter was appreciably lower than 
that contained in the fundus. The data therefore represent analyses 
of only the fluid which followed delivery of the infant. Results are 
shown in Table II. 


TABLE II. PLACENTAL TRANSMISSION OF SULFATHIAZOLE FOLLOWING INTRAVENOUS 
INJECTION OF 5 GM. OF THE SopIumM SALT DURING LABOR 


ENS TIME SULFATHIAZOLE (FREE) MG. PER CENT 
PATIENT HOURS:MIN- | MATERNAL FETAL AMNIOTIC 
UTES BLOOD BLOOD FLUID 

E. P. 60 0:15 20.7 5.6 

R. J. 61 1:00 I 5.6 2.6 

A. B. 54: 2:40 6.8 7.0 1.8 

BE. W. 77 3:30 10.0 7.6 3. 

A. R. 80 6:15 5.2 5.1 7.1 

J. W. 61 3200 2.4 3.0 3.6 

E. B. 68 16:00 1.3 1.8 2.6 


Sulfathiazole appeared in the fetal blood almost immediately after ad- 
ministration of the sodium salt to the mother. Within fifteen minutes, 
a concentration of 5.6 mg. per cent was present. Despite the decline in 
the maternal blood level during the next six hours, little variation was 
observed in the cord blood concentrations. Equilibrium between the two 
blood streams with regard to sulfathiazole appeared to be attained within 
about two and one-half hours. The drug was also present in the amniotie 
fluid, appearing there in smaller amounts than in the fetal or maternal 
blood until about six hours after administration. Thereafter the sulfa- 
thiazole concentration in the amniotic fluid consistently exeeeded that 
present in either the fetus or mother. This was probably due to ex- 
cretion of the drug into the amniotie fluid by the fetal kidneys. 

In an attempt to obtain parallel data concerning the transfer of sulfa- 
diazine from mother to fetus, a series of 5 patients were given a single 
oral dose of 5 Gm. of the drug during labor. Delivery occurred in each 
instance between two hours and four hours and fifty minutes later. 
Analyses of cord blood and amniotic fluid revealed the passage of the 
drug to the fetus (Table III). Here also, however, as in the ease of the 
patients receiving sulfathiazole by mouth during labor, absorption was 
poor and the maternal blood levels very low, resulting in correspondingly 
low sulfadiazine concentrations in the fetal circulation. 
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PLACENTAL TRANSMISSION OF SULFADIAZINE FOLLOWING INGESTION OF 
SINGLE 5 GM. DOSE DurRING LABOR 


TIME _SULPADIAZINE (FRED) 
PATIENT HOURS : MIN- MATERNAL FETAL | AMNIOTIC _ 
UTES BLOOD BLOOD FLUID 

[ee 76 2:20 2.8 2.3 0.7 

W. O. 61 2:30 isd 0.5 0.1 

S. H. 73 4:30 | 0.9 0.8 1.0 

L.G 7] 4:50 0.7 0.5 


To another series of 11 patients 5 Gm. of the soluble sodium sulfa- 
diazine were therefore administered intravenously at intervals varying 
between thirty minutes and eight and one-half hours before delivery. 
This resulted in an immediate maternal blood concentration exceeding 
20 mg. per cent, with a fetal blood level of about 10 mg. per cent within 
thirty minutes (Table IV). The drug disappeared very slowly from the 
maternal blood during the next eight hours, vet the sulfadiazine re- 
mained at a fairly constant level in the fetal blood during this period. 
Equilibrium between the two blood streams with respect to sulfadiazine 
was attained within two and three-fourths hours. 

It is interesting to note that the concentrations of sulfadiazine in the 
cord blood were consistently higher than those of sulfathiazole following 
the administration of equal doses of the two sodium salts. As was found 
with sulfathiazole, sulfadiazine also passed into the amniotie fluid but 
was usually found there in smaller concentrations than in the fetal blood. 
The failure of the sulfadiazine concentration in the amniotie fluid to 
exceed that in the fetal blood may be due to the slower excretion of this 
drug by the fetal kidneys. 


PLACENTAL TRANSMISSION OF SULFADIAZINE FOLLOWING INTRAVENOUS 


TABLE LV. 
INJECTION OF 5 GM. OF THE SopiumM SALT DuRING LABOR 


SULFADIAZINE (FREE) MG. PER CENT 


PATIENT |} HOURS: MIN- MATERNAL FETAL | AMNIOTK 
| UTES BLOOD BLOOD FLUID 
G.M. | 54 | 0:30 20.8 | 12 
56 0:30 20.1 115 | 0.6 
76 | 1:00 13.9 8.9 | 0.6 
D.H. | 64 1:00 | 13.5 11.8 LS 
V.P | 59 | 1:00 | 14.8 9.4 | 4.4 
M.A 60 2:45 11.6 
“| 67 4:00 9.8 10.6 | 3.4 
60 | 4:45 12.5 11.1 
E.B. | 88 6:40 10.9 11.0 6.9 
V.D. | 87 | 7:00 6.5 8.0 8.5 
K.S. | 64 8:30 9.1 8.4 7.2 
Comment 


The present study has demonstrated the human placenta at term to be 
freely permeable to sulfathiazole and sulfadiazine, as has been estab- 
lished previously for sulfanilamide. 

Following the intravenous injection of a single dose of sodium sulfa- 
thiazole or sodium sulfadiazine during labor, equilibrium between ma- 
ternal and fetal blood with respect to these compounds was established 
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within two to three hours. Oceasional eases in which the maternal was 
slightly in excess of the fetal blood level after three hours may be ex- 
plained on the basis of a lower hematocrit value for the maternal blood, 
with a resultant greater proportion of plasma to red cells. 

Experiments by Flexner, Pohl, and Gellhorn on the goat, pig, cat, 
‘abbit, rat, and guinea pig, and by Snyder and Speert on the rabbit 
have revealed marked differences in the rate of placental transmission of 
other substances at earlier stages of pregnancy. Little is known con- 
cerning the permeability of the placenta to sulfonamides at stages other 
than term. The seant data which we have, however, has shown no essen- 
tial variations from those previously described. In a small series of 
pregnant rabbits which were injected subeutaneously with a solution of 
sulfanilamide containing 0.2 Gm. per kilogram body weight, equilibrium 
between maternal and fetal blood was reached within five hours at stages 
as early as the twenty-fourth day. The drug was also found to diffuse 
freely into the amniotie fluid at these early stages. Opportunity was 
afforded for the study of the placental transmission of sulfapyridine 
during mid-pregnancy by a patient undergoing treatment for pneumonia 
at the end of the fifth month. After receiving 7 Gm. of the drug orally 
over a period of ten hours she delivered a living abortus spontaneously. 
The concentration of free sulfapyridine in the maternal blood at de- 
livery was 6.7 mg. per cent, in the cord blood, 5.0 mg. per cent. Among 
the present series of patients receiving sodium sulfadiazine was one 
(L. H.) in premature labor at thirty weeks. Comparison with the results 
obtained in the case of G. M., who delivered after the same time interval 
at term, reveals no significant difference in placental transmission of 
sulfadiazine at these stages. It is obviously impossible to make a quan- 
titative comparison of the rate of transfer of the sulfonamides across 
the placenta at various stages of pregnancy on the basis of these few 
observations. Yet they do demonstrate the passage of these substances 
to the fetus in concentrations of therapeutic and perhaps potentially 
toxie significance at stages antedating the onset of viability. 

It would seem reasonable, therefore, to administer sulfonamides during 
pregnancy for fetal as well as maternal indications. In eases of inter- 
current or intrapartum intrauterine infections caused by organisms 
which are susceptible to the sulfonamides, the fetus may be effectively 
treated by the drugs administered to the mother. Slemons (1915, 1918) 
has shown in eases of prolonged labor with ruptured membranes that 
bacteria enter the placenta by way of the amnion and the amniotie fluid, 
with subsequent invasion of the fetal vessels and the production of a 
so-called placental bacteriemia. The presence of an adequate sul- 
fonamide concentration in the amniotic fluid would therefore serve as a 
protective agent for the fetus at the first line of defense. Also, in eases 
of gonococeal infection of the maternal lower genital tract, the estab- 
lishment of an adequate sulfonamide concentration in the fetus prior 
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to delivery would seem indicated as a prophylactic measure against the 
development of gonococeal ophthalmia in the newborn. Such a pro- 
cedure might be compared to the addition of a bactericidal concentra- 
tion of a sulfonamide to a culture medium prior to its inoculation with 
the gonococeus. In addition to the lesser degree of toxicity of sulfa- 
diazine, this drug has the further advantage over sulfathiazole of pro- 
dueing a higher and better sustained blood level in the fetus after ad- 
ministration of the sodium salt to the mother. We have found maternal 
blood concentrations of approximately 10 mg. per cent as long as twelve 
hours after the intravenous administration of a single 5 Gm. dose of 
sodium sulfadiazine to pregnant women of average weight. 

The infants in this study all appeared perfectly normal at birth. 
There was no suggestion during their neonatal course that the single dose 
of sulfonamide received in utero had in any way affected their develop- 
ment. Under the exaggerated conditions of animal experiments, how- 
ever, sulfanilamide has been charged with causing an increased neonatal 
mortality in rabbits (Adair, Hesseltine, and Hac, 1938). When admin- 
istered in large doses to rats throughout pregnancy, an increased intra- 
uterine and postnatal mortality, decreased litter size, and diminished 
birth weight resulted (Speert, 1940). In addition, a most striking 
effect of sulfanilamide therapy was the selective stunting of growth 
among the offspring, many runts resulting. The only patient in whom 
we have had the opportunity to observe the effects of prolonged sulfa- 
nilamide medication during pregnancy received this drug throughout 
the entire last trimester because of a chronic meningitis of undetermined 
etiology. The concentration of the free drug in the blood ranged between 
2.4 and 4.5 mg. per cent. Spontaneous labor and delivery ensued three 
days beyond the expected date of confinement, with the birth of a living 
infant weighing only 2,110 Gm. Despite its low birth weight, this infant 
gave evidence of being mature by all other criteria, including the blood 
picture, serum proteins, and roentgenologie studies of the ossification 
centers. In a recent report, Heckel (1941) has also presented evidence 
of possible fetal injury resulting from sulfanilamide therapy, in the 
form of severe anemia and jaundice in the infant.* Indications rarely 
arise for prolonged sulfonamide treatment during pregnancy. Until the 
chronic administration of sulfathiazole and sulfadiazine have been proved 
to be equally safe for the human fetus as for the mother, it might be well, 
therefore, to bear in mind the possible hazards to the fetus resulting 
from prolonged exposure to these drugs in utero. 


Conclusions 


Sulfathiazole and sulfadiazine, like sulfanilamide, diffuse readily 
across the placenta. Following the intravenous administration of a 
*Ginzler and Chesner (Am. J. Obst. & Gynec. 44: 46, 1942) have recently reported 


two additional possible instances of toxic manifestations in the newborn infant re- 
sulting from sulfanilamide administered to the mother. 
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single 5 Gm. dose of sodium sulfathiazole or sodium sulfadiazine to the 
mother during labor, these drugs appear in the fetal blood almost im- 
mediately and are retained there in therapeutically effective concen- 
trations for at least six hours in the case of sulfathiazole and con- 
siderably longer in the case of sulfadiazine. Equilibrium between ma- 
ternal and fetal blood is established within three hours. Sodium sulfa- 
diazine results in a higher concentration of the drug in the fetal blood 
than does an equal dose of sulfathiazole. These drugs appear also in 
the amniotie fluid, but more slowly than in the fetal blood. 

The intravenous maternal injection of sodium sulfathiazole or 
sodium sulfadiazine is suggested as a method of treating the fetus in 
utero in cases of intercurrent or intrapartum infection caused by sus- 
ceptible organisms. When the lower genital tract of the mother har- 
bors the gonococeus, the establishment of an adequate sulfathiazole 
or sulfadiazine concentration in the fetus prior to delivery would ap- 
pear indicated as a prophylactic measure. 
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THE COLOSTRUM INTRADERMAL TEST FOR THE DIAGNOSIS 
OF PREGNANCY* 


Kpwarkp ALLEN, M.D., AND L. BRUCE DoNALDSON, M.D., Cuicaco, 
(From the Department of Obstetrics and Gynecology, Presbyterian Hospital) 


N SEPTEMBER, 1940, Drs. Falls, Freda, and Cohen presented their 

intradermal test for the diagnosis of pregnaney. The testing ma- 
terial was pooled colostrum, manually expressed from the breasts of 
normal primiparas, 28 or more weeks pregnant. This colostrum was 
diluted with an equal amount of sterile, normal saline solution to whieh 
was added 4, ¢.¢. of 1:100 merthiolate preservative for every 10 ¢.c. of 
colostrum mixture. 

One-fiftieth of a cubie centimeter was injected intradermally on the 
flexor surface of the forearm and the reactions were read at ten-, thirty-, 
and sixty-minute intervals along with a sterile, normal saline control. 

The patient tested was considered pregnant if the injected material 
produced no enlarging wheal or red areola, or if a red areola developed 
but vanished completely within sixty minutes. This latter reaction was 
termed a weak pregnancy reaction. 

A nonpregnant reaction was one with an enlarging wheal surrounded 
by a red areola which persisted for more than one hour. The original 
investigators have called any tests with an areola at the end of sixty 
minutes a nonpregnant reaction. 

Using this technique, these workers reported 98 per cent of aecuracy 
in pregnant women and 96 per cent of accuracy in nonpregnant women. 
Since publication of the original article, a number of men have reported 
varying results. Some have been good, others fair or poor. To date no 
other group of investigators has obtained as high a degree of accuracy 
as the original authors. None of these investigators have attempted to 
elarify the mechanism of this reaction. 

The purpose of this paper is to present the results of the intradermal 
test for the diagnosis of pregnancy done on a series of pregnant and non- 
pregnant women. Some interesting findings are also discussed. 

Colostrum was manually expressed from the breasts of primiparous 
women, twenty-eight to thirty-seven weeks pregnant. There was no par- 
ticular time in the third trimester, except perhaps in the latter part, that 
colostrum was more abundant. The amounts of colostrum that could 
be expressed from the breasts of primiparas varied from little to as much 

*Presented at a meeting of the Chicago Gynecological Society, May 15, 1942. 
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as one ounce at one manual expression.* Most of the colostrum samples 
were diluted with an equal amount of sterile, normal saline solution and 
passed through a Berkefeld filter. These specimens were uncontam- 
inated with bacteria. The colostrum from each individual was collected 
and kept in a separate glass vial. Usually no preservative was used. 
Some of the specimens contained 1 ¢.c. of 1:1000 merthiolate preservative 
for each 9 ¢.c. of the colostrum mixture. This was the same proportion 
as the 1:100 merthiolate used in the colostrum samples prepared by the 
alls-Freda technique. All the colostrum preparations were kept in a 
refrigerator when not in use. 

The tests of this series were performed and read by one individual 
(L. B. D.). Dr. Freda was consulted personally about the test on several 
occasions. 

Before this series was begun, 30 known pregnant and at least 25 known 
nonpregnant women were tested to perfect the technique of reading 
the reactions. These cases were not included in this report. 

At all times individual colostrum samples were used, except in a 
series of 48 cases checked with ‘‘pooled’’ colostrum prepared by Dr. 
Freda. In 56 women of the known pregnant group and in 41 women 
of the known nonpregnant group, two different colostrum specimens 
were injected at the same time. In all instances the test was run with 
saline controls. In approximately one-third (89) of the cases a merthio- 
late control was used. The merthiolate control consisted of sterile, nor- 
mal saline solution containing 1:1000 merthiolate preservative in the 
same proportion as that used in the colostrum specimens. 

In each ease the test was read at ten-, thirty-, and sixty-minute inter- 
vals and the results recorded on a card containing the information as 
shown in Table I. 

TABLE I, DATA INFORMATION 


Name Address Telephone 
B. or W. (BI. Br. Rd.) Age Marital-oceup. status 
L.N.M.P. Due date Weeks gestation 
Skin sensitivity 
Reaction: Date: 

10") 

30”) readings 

60" | 
Type colostrum: (1) (2) (3) 


Remarks: Reaction to saline and merthiolate controls. 
Impression: Pregnant or nonpregnant reaction. 


*It was observed during the collection of colostrum samples from various women 
that those with poor, fair, good, or excellent amounts of colostrum were found during 
the first ten days of their post-partum periods to have correspondingly poor, fair, 
good, or excellent supplies of breast milk. Colostrum was manually expressed from 
the breasts of 15 women, 4 of whom were multiparas and 11 of whom were primip- 
aras. Five out of the 15 had a poor amount of colostrum (1 c.c. or less); 4 had 
fair amounts of colostrum (1 to 2 ¢.c.); 4 had an average or good amount (2 to 5 
c.c.); and 2 had an excess amount (30 c.c.). In all but 3 cases the amount of 
colostrum obtained conformed with the individual’s supply of breast milk during the 
first ten post-partum days. The three exceptions were: In two individuals the amount 
of colostrum drawn by manual expression was poor. Both these individuals during 
their first ten post-partum days had fair supplies of breast milk. The third gave an 
average amount of colostrum but produced a very good amount of breast milk. 
Further investigation is necessary before forming any definite conclusions. 
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The 9 colostrum specimens used in this series were obtained from one 
patient with toxemia, one colored woman, one Mexican woman, a blonde, 
a redhead, three brunettes, and in addition one pooled colostrum sample 
collected and prepared by Dr. Freda. All of the above individuals had 
negative Kahn and Wassermann tests. The colostrum was used for four 
or five months, cheeked for total protein and nonprotein nitrogen, then 
disearded. 

The unfiltered colostrum with merthiolate preservative, prepared by 
the Falls-Freda technique, was used in the known pregnant group 103 
times and in the known nonpregnant group 43 times. All of the other 
tests were run with the colostrum filtrate samples. 

In the known pregnant group of patients an unfiltered and a filtered 
colostrum sample differed from each other in reaction eight times (see 
(1) and (2) in Table Il). These two samples of colostrum differed from 
one another in the nonpregnant cases six times. The other colostrum spe- 
cimens differed from one another in reaction on several occasions. The 
colostrum samples were found to vary in total protein and nonprotein ni- 
trogen content. In all but one case the unfiltered colostrum had a higher 
total protein and nonprotein nitrogen value than the filtered colostrum. 


TABLE II. NONPROTEIN NITROGEN AND TOTAL PROTEIN 


COLOSTRUM TYPE TOTAL NITROGEN | 


COLOR PARITY GESTATION 
PT. SAMPLE PROTEIN | NONPROTEIN 
Mrs. M. redhd. |G, 1; P, 0} (1) 33 wk. |Filtrate 3.86 LO8 
Mrs. M. redhd. |G,1; P,0} (2) 32 wk. |Nonfiltrate 6.83 204 
Mrs. A. br. Gls P36 28-32 wk.|Nonfiltrate 7.14 184 
Mexican br. 32 wk. |Filtrate 3.32 88 
Mrs. B. col, 28 wk. |Filtrate 8.16 144 . 
Toxemia br. G.eP-0 36 wk. |Filtrate 0.36 92 
Toxemia br. 56 wk. |Nonfiltrate 7.97 124 
Mrs: br. 0 34 wk. |Nonfiltrate 9,10 164 
Pooled - Nonfiltrate 7.20 216 


In 5 instanees the residue and filtrate of a colostrum sample gave 
identical reactions. In the pregnant group the filtrate and nonfiltrate 
gave about the same percentage of error, i.e., 1 incorrect out of 2. In 
the nonpregnant group, the percentage of error for the filtrate was 1 
incorrect out of 6, and for the nonfiltrate 1 incorrect out of 8. 


TABLE III. PERCENTAGE OF INCORRECT REACTIONS 


PREGNANT NONPREGNANT 


Filtrate 36 ineorrect out of 95 tests. 1:244/10 incorrect out of 62 tests. 1:6 
Nonfiltrate {40 incorrect out of 86 tests. 1:2] 4 ineorrect out of 31 tests. 1:8 


All colostrum samples that were passed through the Berkefeld filter 
were found to be sterile as mentioned. The unfiltered colostrum samples 
containing 1:1000 merthiolate were cultured on blood-agar plates within 
four days of the time of collection and were found to be contaminated 
with staphylococcus organisms. However, after standing in the re- 
frigerator for several months, these samples were found to be sterile. 

Recently one woman’s arm was severely infected from the intradermal 
injection of a freshly prepared colostrum specimen contaminated with 
Bacillus pyocyaneus. Two other patients injected with the same speci- 
men developed mild infections. The possibility of reactions from toxin 
formed in a contaminated colostrum specimen is not likely but must be 
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taken into consideration. In the series, however, there were as many 
incorrect reactions from the use of sterile, filtered specimens as from the 
use of unfiltered samples. 

There appeared to be no anterior pituitary hormone of pregnaney 
though this was not proved. <A quantitative Aschheim-Zondek test 
showed no evidence of corpora hemorrhagicea in four mice. Two rabbits 
were injected twice intravenously at twenty-four-hour intervals with 
8 c.c. of colostrum and saline mixture. One rabbit showed corpora hem- 
orrhagica in the left ovary at the end of forty-eight hours. Unfor- 
tunately, this rabbit had not been opened and examined previous to the 
injections. The other rabbit was opened and proved to be nonpregnant 
before the injection. This rabbit showed no change in the ovaries at 
the end of forty-eight hours. An interesting observation was the de- 
velopment of enlarging wheals and fiery-red areolas when approximately 
one-fiftieth cubie centimeter of colostrum mixture was injected intra- 
dermally in three rabbits. One of the three rabbits was pregnant. 

All the patients in this series were questioned regarding skin sensi- 
tivitv. They were checked with merthiolate and saline controls as men- 
tioned. Sixteen patients were found to have a skin sensitivity. Three 
women were sensitive to the merthiolate control and 6 patients gave 
areola reactions to the saline control. Two of these cases sensitive to the 
controls had skin rash or sensitivity. Nine of the above 16 women with 
skin sensitivity had incorrect reactions with this skin test. No more skin 
sensitivity was found in the blondes and redheads than in the brunettes. 


TABLE LV. SKIN SENSITIVITY 


16 patients had skin sensitivity 
3 patients sensitive to merthiolate (out of 89) 
6 patients sensitive to saline (out of 248) 

9 of the 16 patients gave incorrect reactions to the 
colostrum 


In the majority of the known pregnant cases, it was necessary to make 
the final reading at sixty minutes in order to obtain the correct result. 
The intensity of reaction in the known nonpregnant women was usu- 
ally greatest at ten minutes. In many of these eases the intensity of re- 
action diminished from this time on, but always persisted for at least 
sixty minutes. 

Whenever the skin-injection was made subeutaneously instead of intra- 
cutaneously the reaction was either less intense or entirely negative. 
There was no success in correctly interpreting the reaction in excep- 
tionally dark-skinned Negresses. 

There were 164 known pregnant women tested (Table V). Forty of 
these were in the early months (within sixteen weeks) of gestation. Of 
this number, 27 were from four to twelve weeks pregnant. Twenty-five 
of the 40 cases indicated pregnant reactions, i.e., 16 gave no reaction and 
9 gave a weak pregnancy reaction. Two of the 40 cases gave conflicting 
or opposite reactions. Here two different colostrum specimens were used 
simultaneously in the same individual. Thirteen of the 40 cases showed 
definite nonpregnant reactions. 

From the sixteenth to the thirty-sixth week of gestation there were 76 
patients tested. Thirty-five of these indicated pregnancy either with 
definite (23) or weak pregnant reactions (12). Eight of the 76 cases 
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gave two conflicting reactions. In these instances either one sample 
gave one reaction at one time and a different reaction at another time, or 
two different colostrum specimens gave unlike results when used at 
the same time in the same individual. Thirty-three patients showed 
definite nonpregnant reaction. 

There were 48 cases of pregnancy from thirty-six to forty-three weeks’ 
gestation. Twenty-two indicated pregnancy, 13 of these definitely and 
9 with weak pregnancy reactions. Three cases had opposite reactions, 
using two different colostrum samples in the same patient at the same 
time. The remaining 23 cases were definite nonpregnant reactions. 

In this group of 164 known pregnant women, 13 cases with conflicting 
results were discarded. There were 151 cases considered in the ealeula- 
tion. Eighty-two of the 151 gave pregnant reactions making the per- 
centage of accuracy for the entire group 54.30. For the group (No. 40) 
ot early gestations 25 cases out of 38 gave pregnant reactions (2 were 
discarded because of conflicting results) making the percentage of ae- 
curacy 65.78. 

Kighty-four patients known to be nonpregnant were tested. Seventy- 
one of this number gave definite nonpregnant reactions. Three cases 
gave conflicting results. Ten cases indicated pregnancy either by defi- 
nite (4) or by weak reactions (6). In computing the results, three con- 
flicting cases were discarded, making a total of 81 cases. Seventy-one 
cases out of the 81 cases were correctly diagnosed nonpregnant, making 
the percentage of accuracy 87.65. 


TABLE V. KNOWN PREGNANT AND KNOWN NONPREGNANT GROUPS TESTED 


Known pregnant 164 tested: 
Early months’ gestation (27 from 4-12 weeks)—40 tested 
25 indicated pregnancy (16 gave no reaction and 9 gave weak pregnancy 
reaction ) 
gave opposite reactions 
showed nonpregnant reactions 


16 to 36 weeks’ gestation—76 tested 


» 


35 indicated pregnancy (23 gave no reaction and 12 gave weak pregnancy 
reaction) 

*8 gave opposite reactions 

3 showed nonpregnant reactions 

36 to 48 weeks’ gestation—48& tested 

22 indicated pregnancy (13 gave no reaction and 9 gave weak pregnancy 
reaction) 

5 gave opposite reactions 

25 showed nonpregnant reactions 


Summary: 164 minus *13 leaves 151 cases considered in calculation. 
82 cases correct out of 151, or 54.50 per cent of accuracy, for entire 
group. 
28 cases correct out of 38, or 65.78 per cent accuracy, for group of 
early gestation. 


Known nonpregnant 84 tested: 
71 cases non-pregnant reactions 
*3 eases gave opposite reactions 
10 cases indicated pregnancy (4 gave pregnant reactions and 6 gave 
weak pregnancy reactions) 


Summary: 84 minus *3 leaves 81 cases considered in calculation wes ee 
71 cases correct out of 81, or 87.65 percentage of accuracy, for this 
group 


*Cases with opposite or uninterpreted reactions. Not considered in calculations. 
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Included in the above report is a series of 48 known pregnant and 
known nonpregnant cases tested with a ‘‘pooled’’ colostrum sample 
prepared by Dr. Freda. Using this colostrum these 48 cases showed 
11 out of 12 correct in the nonpregnant group, or 91.66 per cent of ac- 
curacy; and 16 out of 36 correct in the pregnant group, or 44.44 per 
cent of accuracy. 

Six patients were suspected to have ectopic pregnancies. Three of 
these 6 cases were proved by operation to be ectopic gestations. The 
colostrum intradermal test was correct in 2 of the 3 eases. The fourth 
case gave a pregnant reaction to the skin test and a positive Aschheim- 
Zondek test but operation showed an orange-sized corpus luteum cyst 
of the left ovary. In the fifth case the patient had an early incomplete 
abortion. The pregnant reaction was correct. In the last case the skin 
test gave a nonpregnant reaction and the Aschheim-Zondek test was 
negative. This patient had a ruptured inflammatory cyst with free blood 
in the abdomen. 

One patient was subjected to the test for 18 consecutive days from 
the onset of the menses until seven days postmenstrually. The general 
reaction pattern was nonpregnancy for the first one-half of the menstrual 
period and pregnancy for the last one-half of the period until four days 
after the menstrual period ended. From this time on the reaction was 
nonpregnancy. Ten patients were tested either during or shortly follow- 
ing the period. Seven of the 10 cases gave correct nonpregnant re- 
actions. Three cases gave incorrect pregnancy reactions. One regularly 
menstruating woman without any previous skin sensitivity gave mild 
nonpregnaney reactions using two different colostrum samples at the 
same time. Since these injections, this individual has had 5 menstrual 
periods. Each time for five days premenstrually, she has developed at 
the former sites of the injection bright-red pruritic areolas. This phe- 
nomenon has not been noticed in any other case. Seven days following 
her test she developed pityriasis rosea which has persisted to the present 
date. 

Nine women in the menopause were tested. All but one of these gave 
nonpregnaney reactions. This patient gave first a pregnancy reaction, 
then one month later a nonpregnancy reaction when a different colostrum 
sample was used. 

There were 7 women tested when six weeks post partum. All but 2 of 
these patients showed nonpregnant reactions. One was tested with two 
colostrum samples and gave both a pregnancy and a weak pregnancy 
reaction. 

In the entire series there were 7 cases which first gave one type re- 
action, then one to two months later gave another type reaction. One 
patient who had given pregnancy reactions on two previous occasions 
gave a nonpregnancy reaction, using the same colostrum sample on the 
day she aborted. 

Four patients in the midpregnaney periods were tested every three 
days for five times, using the same colostrum sample. In all cases the 
intensity of reactions varied. 


The following conclusions have been drawn from the above study: 

1. This series gave a lower index of percentage of accuracy in both 
pregnant and nonpregnant groups than that of the original investigators. 
The nonpregnant group gave the higher degree of accuracy. 
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2. There seems to be a difference either in potency in individual colos- 
trum samples or a periodic change in individual sensitivity. 
3. Skin sensitivity seems to play a part in false or incorrect reactions. 


4. Further work should be done on the hormonal content of colostrum. 


We would like to express our appreciation to Dr. Freeland of the Chemistry De- 
partment at Presbyterian Hospital for his work in checking the total protein and 
nonprotein nitrogen values of the colostrum samples, also to Dr. Bernice Rhodes of 


the Department of Bacteriology. 


Discussion 


DR. FRED H. FALLS.—A discussion of a paper of this kind is a discussion 
of the interpretation put on reactions that are new. 

When we first attempted to find a skin reaction in pregnancy back in 1916, we 
were stimulated by a paper that was written by Engelhorn and Wentz in Germany. 
These authors claimed that the placenta contained material in the form of protein 
which when injected into the skin would give a positive skin reaction. This was 
based on the theory of Abderhalden that there were ferments mobilized against the 
placenta protein and that these ferments attacked the placenta protein and produced 
this reaction. At the same time that Engelhorn and Wentz were working on that 
reaction, we were working at the University of Illinois. Bartlett and I got only 
60 per cent accuracy. Later on I asked Dr. Freda to repeat that work. After work- 
ing a half year Dr. Freda got the same type of result that we got in 1916. We then 
started to work on the colostrum skin test. The test from the start seemed to have 
much more promise than did the placenta protein; in fact, it was so good that we 
doubted its value. We thought there was something wrong. It was not until we 
began to get an occasional false reaction that I felt we really had a biologic test. 
I know of no biologie test that is 100 per cent positive. Since we came out with 
our first paper on the subject we have continued with the test. We have supplied 
material to other workers and some of them have reported good results, and some not 
too good. One of these at the University of Oregon reported 95 per cent positive re- 
actions, At Duke University very good results are reported, around 90 per cent. 
At George Washington University in Washington they report excellent results. In 
Little Rock, Ark., Dr. Rogers has done about 60 tests, and reports 90 per cent posi- 
tive reactions including four ectopics which were proved by operation, At the Cook 
County Hospital we had the residents employ the test in suspected cases of ectopic 
pregnancy. We have 55 suspected ectopic pregnancies of which 30 were proved by 
operation, The reaction was correct in both cases. 

It is hard to see why Drs. Allen and Donaldson do not have somewhat comparable 
results to those we have gotten. 

The question of infection is raised by this paper. We have not found that it is a 
factor in any of our cases. We have not had a single abscess or any reaction where 
the skin had to be ineised. Whether there is something in the technique that led to 
the rather high percentage of infections or whether the icebox got warm or what not, 
it is hard to say. At least, we have not found that particular effect in the prepara- 
tions we have used. 

We, of course, recognize very definitely the question of reading the reaction in the 
dark-skinned Negroes, and in the cases we have at the Cook County and Research Hos- 
pitals, where there are many Negroes, we found it was difficult to read the test but 
not at all impossible. If you get the arm in a good light and give the patient 
sufficient time to develop a reaction, as Dr. Donaldson did, it is not impossible to 
read the reaction, either pregnant or nonpregnant, although it is not as easy as in 


the blonde skin. 
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It is interesting that the authors got 87 per cent correct reactions in the non- 
pregnant and only 54 per cent in the pregnant. Our percentage in the pregnant 
was not quite so good as in the nonpregnant. In the first series it was 98 per cent 
in the nonpregnant and 96 per cent in the pregnant. We did not know just what that 
meant, 

The plan of pooling the colostrum we think is good. We recognize that by putting 
in several types we get a more even colostrum sample. 

I think it is unfortunate that this test was given so much publicity in Detroit, 
the inference being that all that was necessary was to inject colostrum with a 
tuberculin syringe and within a few minutes one had the right answer. That is not 
true. There are several factors that have to be very carefully observed. 

In many cases the reactions are done just as soon as a woman misses a period and 
that is why so many of them are called nonpregnant. We have not seen anything 
in the last year that would make us think this reaction will not stand the test of 
time. If we were the only ones getting positive results with everybody else getting 
bad results, then we would be skeptical. The fact that in good places they are 
getting good results makes us think that the time is coming when everyone will use 


the test for what it is worth. 


DR. A. C. IVY.—I wonder if any studies have been made regarding the effect 
of merthiolate on the concentration and also regarding the time of contact of the 


colostrum with the merthiolate plus its exposure to light? 


DR. EDWARD ALLEN.—We were almost as disappointed as Dr. Falls that our 
results were not a higher percentage of active reactions. Dr. Donaldson consulted 
with Dr. Freda many times to see if our technique was right. One patient had a 
recurrent flare-up of the wheal at each menstrual period. This brings up the in- 
teresting speculation of what happens in the glandular elements during that phase. 

We feel very definitely that more work should be done on this interesting prob- 


lem. 


DR. DONALDSON (closing).—In my opinion the interpretation of the reaction 
is important. In the original article we stated that within the first six weeks of 
pregnancy and toward the last two weeks of pregnancy in 80 per cent of the cases, 
there was a weak pregnancy reaction. I think the real difficulty perhaps is in 
determining whether there is a weak pregnancy reaction or a non-pregnancy reaction. 

In answer to Dr. Ivy, I believe Dr. Falls and Dr. Freda thought there might 
be some influence from the merthiolate. We have discontinued using it as a preserva- 
tive. Standing in the sunlight may likewise have had some effect. 


Kahanpwa, V.: Uterine Rupture After Previous Cesarean Section, Acta obst. et 


gynec. Seandinav. 21: 52, 1941. 


Five cases of rupture of the uterus following cesarean section are reported by 
the author. In two instances the rupture took place during pregnancy and in the 
remaining three, the accident occurred during labor. One of the mothers and four 
of the babies died. An analysis of these cases leads the author to insist that 
when cesarean section is performed, the incision be made exactly in the midline 
and low down if possible, completely within the isthmus. Women who have had 
cesarean sections must be carefully observed during subsequent pregnancies and 
sent to a hospital at the onset of labor. 

J. P. GREENHILL 
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CLINICAL PELVIMETRY AND PELVIC PALPATION AS A 
BASIS FOR MORPHOLOGIC CLASSIFICATION OF 
THE OBSTETRIC PELVIS* 


A Preliminary Report 


Caru T. JAVERT, M.D., KYLE B. STEELE,t M.D., AND MILpRED Pow itis, 
New York, N. Y. 
(From the Department of Obstetrics and Gynecology, Cornell University Medical 
College and the New York Hospital) 


LINICAL pelvimetry as ordinarily practiced and interpreted has 
provided criteria for classification of pelves into normal and con- 
tracted types on the basis of size. Our roentgenographie studies of 1,500 
obstetric pelves in the stereoscope have shown that virtually all normal 
and contracted pelves can be classified on a morphologic basis. 

Our radiographic experience and a large number of dried pelves in 
the Cornell collection, have shown that the size of certain diameters and 
structural characteristics are indicative of the gynecoid, android, anthro- 
poid and platypelloid types of Caldwell and Moloy.' If this is so when 
dried pelves or radiograms are studied under direct vision, then it is 
likely that clinical mensuration and vaginal palpation can provide in- 
formation for morphologic classification of the obstetric. pelvis. The 
purpose of this communication is to ascertain whether such an approach 
is practical and feasible. 


Present Study 
A group of 100 patients in the Woman’s Clinie were subjected to 
clinical pelvimetry as will be described below, and also to a careful pelvie 
palpation by vaginal examination. The character of the sacral curva- 


MorPHOLOGIC CILARACTERISTICS USUALLY ASSOCIATED WITTE THE PELVIC 
TYPES 


TABLE I. 


MORPHOLOGIC PELVIC TYPE | 


SEGMENT GYNECOID 


ANDROID | ANTHROPOID LOID 
Anterior: 
Internal-spinous diameter Average Narrow Narrow Wide 
Spines Average Sharp Blunt Average 


Forepelvis 
Pubie arch 
Posterior: 


Average 
Average 


Pointed 
Narrow 


Pointed 
Narrow 


Average 
Average 


Sacrosciatie notch Average Narrow Wide Average 

Curvature of sacrum Average Straight Average Average 

Tip of sacrum Average Angulated| Average Average 
forward 


*This study has been conducted under a grant from the 


by Mr. and Mrs. Dunbar Bostwick and friends. 


+Dr. Steele died June 18, 1942. 
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ture, the sacrosciatic notch, spines, pointing in the forepelvis, ete., was 
ascertained, as these vary with the type of pelvis, as Caldwell and Moloy? 
have emphasized and as shown in Table I. Each pelvis was then elassi- 
fied according to the individual morphology of each anterior and pos- 
terior segment, making 200 segments for consideration. Consideration 
of the pelvis in segments provides for a combination of these so that 
pure and mixed forms are recognized. This is essential, for about 50 
per cent of pelves constitute either group. As is the practice with roent- 
genologists and anatomists, the conformation of the pelvie inlet pro- 
vides the key to classification. The features of the midpelvis and outlet 
are included because of their obstetric significance. The problem has 
been to discover whether clinical pelvimetry and vaginal palpation prop- 


POSTERIOR SEG. ANTERIOR SEG. 


_ Fig. 1—Showing the obstetric conjugate (CO) in_the plane of the ileopectineal 
lines; the diagonal conjugate (CD), and the external conjugate (BD) and the ex- 
ternal sagittal diameter (H#.A.S.). A perpendicular to CO, in the coronal plane of the 
transverse diameter of the inlet, passing through the base of the ischial spines, divides 
the pelvis into anterior and posterior segments. 


erly performed, interpreted and correlated, will provide for classifica- 
tion of the pelvie inlet on morphologic grounds. 

The same patients were examined radiographically, using the com- 
bined isometric and stereoscopic technique of Steele and Javert,*® and 
the pelvis was classified according to segments. The x-ray diagnosis of 
pelvie type was used as the control for the clinical diagnosis. The clin- 
ical and radiographic studies were conducted independently, and the 
results were evaluated by a disinterested coworker. 

Before comparing the data, certain principles require brief considera- 
tion. Fig. 1 shows the obstetric conjugate (CO) as the anteroposterior 
diameter of the inlet in the plane of the ileopectineal lines. A per- 
pendicular to this diameter placed in the coronal plane of the transverse 
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Fig. 2.—The transverse (1), anterior and posterior transverse (2 and $3), and the 
anterior and posterior sagittal diameters (4 and 5), govern the conformation of the 
inlet of the true pelvis. Within limitations, these diameters also control the size of 
the — pelvis. The external diameters of the latter can be measured as shown in 
Fig. 3. 


POSTERIOR SEGMENT 


ANTERIOR SEGMENT 


Fig. 3.—External diameters of anterior and posterior segments of the pelvis; ASi- 
between anterior superior spines, between the crests, intertro- 
chanteric and PT7;-PT: the posterior transverse, or tuber ilii diameter, which can be 
measured as shown in Fig. 4. The interspinous S:-S2 and Tuber Ischii Tlh-TI2 diam- 
eters are also shown. 
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diameter of the inlet traverses the interspinous diameter as well as the 
diameter between the iliae crests in the region of the anterior superior 
spines. Accordingly, the entire pelvis is divided into anterior and 
posterior segments. The diameters and morphology of each segment 
have variations which can be detected clinically and these provide for 
classification of the obstetric pelvis on a morphologic basis. 


Fig. 2 illustrates the diameters of the pelvic inlet when the pelvis is 
divided into its anterior and posterior segments. The size of the di- 
ameters of the true inlet obviously control the size of the diameters of 
the false inlet within certain limitations. Therefore, mensuration of the 
diameters between the anterior superior spines, the crests, the trochant- 
ers, and the posterior superior spines, shown in Fig. 3, and external and 
internal conjugates shown in Fig. 1, should provide an indirect index 
of pelvie size for purposes of classification. 


Fig. 4.—The posterior transverse diameter, between the bony prominences in the 
rhomboid, can be measured with a small Williams’ pelvimeter. 


The posterior transverse diameter (PT7',-PT,) recently described by 
Steele and Javert,* and shown in Fig. 3, can be measured clinically in 
the rhomboid as indicated in Fig. 4. The average measurement for this 
diameter in 69 dried pelves was 5.3 em. for android pelves, and 7.1 
em. for the gynecoid types. Therefore, when narrowed, it may be in- 
dicative of the android pelves. Values obtained clinically are shown in 
Table Il. These are usually equal to or slightly larger than the radio- 
graphic measurement. 

The anterior transverse diameter also recently described by Steele and 
Javert® assists in detecting narrowing in the anterior segment, or fore- 
pelvis. The distance between the anterior superior spines and the 
trochanters, provides approximate index of this diameter in the various 
morphologic types, and serves to detect narrowing of the forepelvis as 
does vaginal palpation. 
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The intereristal diameter gives an approximate idea of the transverse 
diameter of the inlet. The sum of the interspinous and intereristal di- 
ameters divided by 4 provides a numerical value. 

A new diameter, the external anterior sagittal diameter, is shown in 
Nig. 1. It is difficult to measure accurately this diameter clinically. 
It was measured in a large number of radiographie films of various pelves 
and an average value of 7.0 em. was obtained (+0.75 em.) for the four 


> 


C.D. — E.A.S. (7cm.) = C.T. 


ig. 5.—Clinical determination of the posterior sagittal diameter (C-T) of the inlet. 


FEMALE PELVES — = WV SO MIXED AVERAGE 
1903 WILLIAMS 11.0 cm | JARCHO 8.8 cM 


1905 AMER.GYN.SOC. 11.0 CLINIC 8.9 
i913 DELEE 11.0 XRAY 10.5 


1941 STANDER 11.0 


Fig. 6.—Mensuration of the tuber ischii diameter, 
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parent types. This value when subtracted from the diagonal conjugate, 
eives the posterior sagittal diameter of the posterior segment as indicated 
in Fig. 5 and Table IT. Its greatest value lies in the detection of the 
short posterior sagittal diameter in the android and the longer posterior 
sagittal diameter in the anthropoid pelvis. 

The diagonal conjugate can be measured more easily by placing the 
fist of an assistant, or a 4-inch roll in the lumbosaeral curvature. This 
serves to level off the superior strait and makes the promontory more ac- 
cessible. 

Average values obtained clinically for the various diameters, and the 
morphologie characteristics of the anterior and posterior segment, on 
vaginal palpation, from inlet to outlet, according to morphologie pelvie 
type (as determined elinically and roentgenographieally), are shown in 
Tables I and II. Only the external and internal diameters giving in- 


TABLE IT. AVERAGE DIAMETERS BASED ON CLINICAL PELVIMETRY OF 100 CASES 


7 | PLATYPEL- 
GYNECOID ANDROID ANTHROPOID 
| LOID 
Anterior Segment: 
*Interspinous diameter 25.9 | 23.5 25 27 
*Tntertrochanteric 28 30 31.5 
Tuber ischii diameter 1] | 10 10 11.25 
Posterior Segment: | 
*Intereristal 27 | 27 27 28 
*Posterior transverse 8.5 7 8 8.5 
A-P Diameters (pure types): | 
Baudelocques 19.5 | 19 20 19 
C.D; 12.25 11.5 13 11.75 
Sagittal Diameters: | | 
*Posterior (internal) | 5 | 3.75 6 4.5 


*Only these diameters are utilized for morphologic classification of pelves. 


formation as to the pelvie inlet are utilized for morphologic classifiea- 
tion in accordance with the recent views presented by Steele and Javert* 
in their discussion of roentgenographie classification of the obstetric 
pelvis, 

Morphology and mensuration of the midpelvis and outlet are of value 
in a confirmatory manner. If the pelvie inlet is android and the saero- 
sciatic noteh is narrow, this is confirmatory. Likewise, if the inlet is 
android and the transverse diameter is only 9 em., it is also confirmatory. 
Ifowever, if the sacrosciatic notch and outlet are wide, the inlet may be 
still android. Therefore, care in interpretation and correlation of data 
is essential because of the multiple variations that are encountered. 
That is the reason the brim has been chosen as the key to classification 
in order to avoid a cumbersome situation. 

‘or completeness, it seems necessary to point out that most obstetri- 
cians measure the tuber ischii diameter too short. Most textbooks indicate 
that this diameter measures 11 em., vet illustrate the use of Thom’s 
pelvimeter at a level above the anal orifice, as shown in Fig. 6, which is 
too high on the pubie arch. Using this technique, Jarcho® and our 
clinic have obtained average values of only 8.8 and 8.9 em.., respectively, 
for this diameter in a group of mixed pelves, whereas, a similar group 
of patients studied radiographically showed an average value of 10.5 em., 


| MORPHOLOGIC TYPE 
| 
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for the tuber ischii diameter. Moreover, in addition to inaccurate Meas- 
urement, sufficient consideration for soft parts has not been made, in this, 
the fattest region of the body. 


TABLE IIT. CLASSIFICATION OF 100 PELVES BY CLINICAL AND MORPHOLOGIC 
STANDARDS 


PLATY PEL- 
CLINICAL GYNECOID ANDROID AN'THROPOID spent 
Normal 45 12 ; 3 6 
Generally contracted typical 3 9 0 l 
Funnel typical 0 1 0 () 
Simple flat 2 6 0 l 
Rachitie flat () 0) 0) | 
Total 50 28 13 9 


A comparison of the ¢linical or etiologic classification with the 
morphologie types in the 100 patients is given in Table III. As is 
shown, 24 per cent of the pelves showed clinical evidence of contrae- 
tion, and of these, 16 or two-thirds, were android in type. The evnecoid 
and anthropoid pelves were nearly always regarded as ‘‘normal.’’ 

The percentage of aceuraey in the clinical attempt at morphologic 
classification of 200 segments of the pelvis is given in Table IV. The 


TABLE IV. PERCENTAGE OF ACCURACY OF THE CLINICAL DIAGNOSIS OF 200 ANTERIOR 
AND POSTERIOR SEGMENTS AS CONTROLLED BY MORPHOLOGY IN THE STEREOSCOPE 


PLATY PEL- 


GYNECOID ANDROID ANTHROPOID a 
) 

Posterior Segment: 

Correct 82 84 62 10 

Incorrect 18 16 38 90 
Anterior Segment: 

Correct 71 54 60 13 

Incorrect 29 46 40 57 


evnecoid and android posterior segments were accurately diagnosed in 
about 80 per cent, which is satisfactory, since over three-fourths of all 
pelves constitute these two types. Furthermore, clinical recognition of 
the android pelvis which has an unfavorable obstetrical prognosis is re- 
garded as a true accomplishment. The poorer results in the platypelloid 
and anthropoid groups were caused by confusion with the e@vnecoid 
and android types. From the standpoint of size, such an error is not 
serious. In general, the pure forms were diagnosed more readily than 
the mixed types. The chief cause of error was found to be due to varia- 
tions in size and in differentiating the gynecoid and platypelloid pelves. 
lor example, an android pelvis sometimes proved to be a small gynecoid 
pelvis and vice versa, or if large, was usually classified as anthropoid or 
evnecoid. 

The experience gained from a large study (1,500) of pelves by roent- 
genographie means has disclosed agreement and disagreement with the 
morphologie classification of Caldwell and Moloy,? DeLee,’ Stander,* 
Thoms,® ® and Williams’? as summarized in Table V. Caldwell and Moloy 
(1942) have agreed to the inclusion of their gynecoid pelvis with the 
female oval or brachypellic types of other classifications. As indicated 
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in Tables IIL and V, the rachitic and simple flat are more often android 
than platypelloid. The round or mesatipellie pelvis is probably gynecoid 
with anthropoid or vice versa. In general, contracted pelves are of the 
pure or mixed android variety. The authors do not disagree with the 
transverse or A. P. elliptical pelves of other classifications. 


TABLE Ve. AuTHORS’? AGREEMENT AND VARIATION Witt OTHER CLASSIFICATIONS 


| TRIANGULAR | 
| sen ND FUNNEL NARROW, | A. P. ELIPSE 
OTHER | NORMAI, OVAL ANDROID TRANSVERSE | DOLICHOPELLIC 
CLASSIFI- | MESATIPELLIC | pe MALE ELIPSE, | ANTHROPOID, 
CATIONS GYNECOID FEMALE — |GEN. CON. FUN.| PLATYPELLIC | TRANSVERSELY 
—YEMALE |RACHITIC FLAT] PLATYPELLOID | CONTRACTED 
SIMPLE FLAT 
~ Authors Gynecoid Gynecoid | Android or Platypelloid | Anthropoid — 
1942, | © Anthropoid | mixed 
or vice versa | | 


Routine x-ray examination of every pregnant woman, especially pri- 
miparous, has been advocated by Thoms and others. Such a program is 
very tenable when one compares the maternal and fetal morbidity due 
to syphilis (1 per cent in the Woman’s Clinic) for which a serologie test 
is compulsory, with the clinical incidence of contracted pelves (15 per 
cent). This argument is made more forceful by the recent report of 
Steele and Javert* who found that the incidence of contracted pelves is 
nearer 30 per cent when x-ray pelvimetry is employed. Therefore, rou- 
tine radiographie study appears to be a prerequisite to sound obstetrical 
practice. It is probable that Public Health Authorities will ultimately 
realize this and insist on at least one radiographic examination in the 
lifetime of every childbearing woman, using a suitable technique. Until 
such a time, we believe that the principles outlined above will aid in the 
clinical classification of pelves with added accuracy and will also serve 
as a basis for selection of certain patients for roentgenographie study. 


Summary and Conclusions 


A ¢linieal approach to the morphologic classification of pelves is pre- 
sented. Mensuration is employed for the determination of size and 
vaginal palpation is utilized for the detection of morphologic charae- 
teristics. 

A perpendicular line to the inlet divides the entire pelvis into its an- 
terior and posterior segments, each having certain diameters and 
morphologie characteristics. These may be employed for classification 
of the obstetrie pelvis on a morphologic basis. The diameters of the true 
inlet control the size of the false inlet within certain limitations and the 
diameters of the latter can be measured by external pelvimetry. Ex- 
perience has shown that mensuration alone is not always an accurate 
index of morphology. However, it has been found in a study of 100 
patients (200 segments) that clinical mensuration of certain diameters 
and vaginal palpation of morphology of the brim, midpelvis and outlet, 
provides sufficient data to classify about 75 per cent of pelves. More- 
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over, such a procedure aids in the detection of contracted pelves and 


these ean then be subjected to further roentgenographie study, thereby 


increasing accuracy of pelvic classification. 


Most of the contracted pelves were android, platypelloid or small 


eynecoid in type. The so-called ‘‘normal’’ pelvis of the gynecoid or 


anthropoid variety. While adequacy in size occasionally placed the 
normal’’ group. 


android or platypelloid pelves into the 
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HYPERTENSION AND PREGNANCY*: 


Rospert D. Mussry, M.D., ArrHur B. Hunt, M.D., aAnp 
FLETCHER S. SLuDER, M.D., Rocuester, MINN. 
(From the Section on Obstetrics and Gynecclogy, Mayo Clinic, and the Mayo 
Foundation) 


LEVATION of blood pressure above the average limits of normal 

is the most significant symptom of the toxemias of pregnaney. In 
fact, hypertension is present so consistently in the majority of diseases 
which are called toxemias of pregnancy that the term ‘‘hypertensive 
disease of pregnancy’’ would perhaps be more descriptive of them than 
is the term ‘‘toxemias of pregnaney.’’ Hypertensive disease compli- 
cating pregnaney would then inelude chronie vascular and renal disease 
present prior to gestation, which is not a disease peculiar to pregnaney, 
and aeute hypertensive diseases of pregnancy (pre-eclampsia and 
eclampsia), which are dependent on, and peculiar to, the pregnant state. 
There is a notable difference between chronic vascular and renal 
disease which is present prior to pregnaney and acute hypertensive 
disease arising during pregnancy. The former, which will be referred 
to as chronie hypertensive vascular disease, is characterized by more or 
less generalized sclerosis of the arterioles which may have been caused 
hy toxemia in a previous pregnancy, by previous acute illness or by 
unknown factors; the latter, which will be referred to as acute hyperten- 


*Read at a meeting of the Washington Obstetrical Society, Seattle, Washington, 
April 18, 1942. 
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sive disease, arises during pregnancy and is characterized by an acute 
vasospasm affecting the arterioles of a previously ‘‘normal’’ vaseular 
system. This distinction will be referred to later when the management 
of the two conditions is considered. 

Inasmuch as the disease in both instances affects primarily the 
arterioles, it is pertinent to reeall, briefly, the role of the arterioles in 
the maintenance of blood pressure and the production of hypertension. 
When a fluid such as blood is pumped through a series of tubes sueh 
as the vascular system, the pressure necessary to propel the fluid at a 
eiven rate depends on several factors: the force of the pump, the rate 
of pumping, the volume and viscosity of the fluid, the size of the tube, 
and the nature of its lining. In terms of physiology, this would depend 
on the minute volume output of the heart, the volume and viscosity of 
the blood, the elasticity of the arteries and the peripheral resistance of 
the arterioles. 

It will be reealled that the minute volume of the heart is based on the 
number of contractions per minute and the amount of blood expelled at 
each contraetion. Either or both may be inereased but do not cause 
constant hypertension, except perhaps in hyperthyroidism and in *‘ effort 
syndrome.’’ During normal pregnancy, there is an inerease in blood 
volume but, as Dieckmann stated, there may be a relative or actual 
decrease in blood volume in acute hypertensive toxemias of pregnaney. 
These facts indicate that increase in blood volume is not a cause of the 
hypertension. Viscosity of the blood usually is unchanged in the initial 
stage of hypertension, although it is increased later when the toxemia 
becomes severe, and it then may be a faetor in further inerease of hyper- 
tension. The region served by the arterioles in the vascular tree is so 
ereat that these vessels contain a large portion of the volume of blood, 
so that decrease in their caliber owing to the sclerotic process in chronic 
hypertensive disease causes definite resistance to blood flow and increases 
the blood pressure in the larger arteries. 

Acute toxemia of pregnaney is not accompanied by sclerosis of the 
arterioles. The sclerosis which may appear later is not yet present. 
What, then, causes hypertension in the acute toxemias of pregnancy? 
Contraction of arterioles is similar to the action of most other hollow 
muscular organs and occurs as a result of inerease in muscle tone; 
dilatation follows lessening of tone. Contraction or spasm of arterioles 
which occurs in hypertensive toxemia may be caused by the neurogenic 
stimulation of the vasomotor center through the autonomic nerves, such 
as may occur in essential hypertension, but in all probability it is due 
to the angiogenic effect of a pressor substance circulating in the blood, 
which aets directly on the wall of the arteriole to produce contraction or 
spasm of the vessel. Similar spasm has been observed in the arterioles 
of the ocular retina and in the capillary loops of the nail fold in eases 
of toxemia. 
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Minor changes, then, in the caliber of the arterioles owing to general- 
ized arteriosclerosis in chronic hypertensive disease or to generalized 
vascular spasm in acute hypertensive disease complicating pregnancy 
inerease the back pressure in the arteries, which stimulates the minute 
volume output of the heart and elevates the blood pressure. The height 
of the blood pressure in the presence of adequate ecardiae output and 
normal blood volume is then an index of the degree or intensity of the 
peripheral resistance caused either by arteriolar sclerosis or spasm, as 
the ease may be. 

The lability of the blood pressure and its dependence on cardiae out- 
put and peripheral resistance should be kept in mind in the management 
of patients with severe chronic cardiovascular disease with or without 
superimposed toxemia. Following parturition, such patients may have 
a sudden drop in blood pressure, so-called vascular collapse, owing partly 
to suddenly lowered peripheral resistance and possibly partly to ecardiae 
decompensation. 

The concept of the presence of spasm of the arterioles as the pre- 
dominant factor in the production of hypertension in the acute toxemias 
of pregnancy has been generally accepted. Various hypotheses have 
been advanced concerning the cause or causes of this arteriolar spasm, 
but none have been proved to the satisfaction of a majority of observers. 

The classification of the toxemias of pregnaney adopted by the Amer- 
ican Committee on Maternal Welfare two vears ago is predicated on the 
acceptance of hypertensive disease or hypertension as the common 
denominator of the following two large groups: (1) ehronie vascular 
disease or renal disease with hypertension, and (2) acute hypertensive 
toxemias. Other conditions, sueh as vomiting of pregnancy, nephrosis 


TABLE I. CLASSIFICATION OF TOXEMIAS OF PREGNANCY 


Group A. Disease not peculiar to pregnancy 
I. Hypertensive disease (hypertensive cardiovascular disease) 
a. Benign (essential, mild, severe) 
b. Malignant 
II. Renal disease 
a. Chronic vascular nephritis or nephrosclerosis 
b. Glomerulonephritis 
1. Acute 
2. Chronic 
ec. Nephrosis 
1. Acute 
2. Chronic 
d. Other forms of severe renal disease 
Group B. Disease dependent on, or peculiar to, pregnancy 
I. Pre-eelampsia 
a. Mild 
b. Severe 
II. Eclampsia 
a. Convulsive 
b. Nonconvulsive (that is, coma with post-mortem findings typical of 
eclampsia ) 
Group C. Vomiting of pregnancy 
Group D. Unelassified toxemias 
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and other renal diseases not accompanied by hypertension, were included 
among the toxemias largely owing to custom and for want of a better 
arrangement. An unelassified heading was inserted to inelude those 
conditions, which, because of insufficient or inconclusive data, cannot be 
classified in the course of pregnancy or the puerperium. 

A classification of the toxemias of pregnaney should be practical and 
usable (Table 1). To be practical, it must be relatively brief. It must 
contain sufficient descriptive terms to be usable during the course of 
pregnaney and to be available for the collection of data for study and 
reference following the termination of pregnancy. For the purpose of 
defining the hypertensive toxemias of pregnaney, one is concerned chiefly 
with the main headings. A majority of the various subheadings were 
placed in the classification largely to permit more complete indexing. 


Cardiovascular and Renal Disease 


Chronie cardiovascular and renal diseases are classified as toxemias 
of pregnancy because they present an obstetric problem, since the under- 
lying pathologie lesion or lesions of each which are present prior to preg- 
naney tend to be aggravated in the course of pregnancy prior to the 
twenty-fourth week, and they tend to produce symptoms, one or more 
of which simulate those of acute hypertensive disease (pre-eclampsia and 
eclampsia). The twenty-fourth week is arbitrarily selected as the divid- 
ing line between chronie vascular disease and acute hypertensive disease, 
because symptoms in the former group of conditions almost always 
become evident before the twenty-fourth week and symptoms of the 
latter commonly develop after the twenty-fourth week. A systolic blood 
pressure of 140 mm. of mereury and a diastolic blood pressure of 90 
mm. or more are considered sufficient evidence on which to make a 
diagnosis of hypertensive toxemia. This rise in blood pressure may be 
accompanied by more or less albuminuria or edema or both. Excep- 
tionally; blood pressures even below 140 mm. systolie and 90 mm. diastoli¢ 
may indicate chronie vascular disease if aeeompanied by other conclusive 
evidence, such as retinal arteriolar changes or lowered renal function. 

Symptoms and findings indicating the degree of severity of chronic 
vascular disease are more readily defined by use of the terms, ‘‘mild”’ 
and ‘‘severe.’’ In general, the criteria of mild hypertension are the 
absence of marked vascular changes as indicated by a heart of essen- 
tially normal size, little if any change in the arterioles of the retina, a 
systolie blood pressure between 140 and 160 mm. of mereury, a diastolic 
blood pressure between 90 and 100 mm. after rest, and clinically nor- 
mal renal function. In many of these cases the evidence of chronic 
hypertensive disease may have been inconclusive prior to pregnancy. 

In eases of severe or advanced hypertension there is commonly found 
heart disease or enlargement; there are usually evident changes in the 
retinal vessels, persistence of systolic blood pressure of more than 160 
mm. of mereury and of diastolic pressure of more than 100 mm. of mer- 
cury after rest and, occasionally, evidence of impaired renal function. 

Renal Vascular Disease-—Chronie hypertensive disease is essentially 
a diffuse process affecting the arterioles of the entire body, and on a 
purely pathologie basis nephrosclerosis should be placed under this 
heading. However, in some eases in which chroni¢e hypertensive disease 
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complicates pregnaney the evidence of renal vascular involvement or 
nephrosclerosis predominates over other systemic vascular manifesta- 
tions. In addition to hypertension, patients who have nephrosclerosis 
have albuminuria, usually of a moderate degree, commonly are unable 
to econeentrate urine to a specifie gravity of 1.022, often exhibit residual 
evidence of albuminurie retinitis, and, when the condition is advaneed, 
are prone to have inereased retention of nonprotein nitrogen in the 
blood. The highest ineidenee of intrauterine fetal deaths oceurs in 
cases in which impairment of renal funetion is most severe. 


Acute Hypertensive Disease (Pre-eclampsia and Eclampsia) 


The entire syndrome of acute hypertensive disease of pregnaney (pre- 
eclampsia and eclampsia) develops in the course of a given pregnancy. 
In this sense it is distinet from ehronie vascular renal disease which 
affects patients prior to pregnaney. Probably there is an underlying 
familial tendeney toward hypertension among a majority of patients 
who have pre-eelamptie toxemia. Certainly, when acute pre-eclamptie 
toxemia is present it occurs most commonly in the latter part of the 
first pregnaney. Perhaps the patients are among the so-called hyper- 
reactors who respond in this fashion to the strain or, should one say, the 
stimulus of pregnaney. 

Symptoms of acute hypertensive disease rarely become evident before 
the twenty-fourth week of gestation and commonly not before the ninth 
or tenth lunar months. Exceptions occur but these exceptions prob- 
ably are often examples of previously undiagnosed mild ehronie vas- 
cular disease with superimposed toxemia. The clinically descriptive 
terms, ‘‘mild’’ and ‘‘severe,’’ are useful in designating the degree of 
severity of pre-eclampsia. The term, ‘‘low reserve kidney,’’ fulfilled a 
useful purpose in emphasizing mild degrees of hypertensive disease in 
pregnancy. Follow-up studies in these cases indieate that in many 
eases chronic vascular disease develops and strongly suggests that the 
symptoms were due to a sensitive or hyperreactive vascular system 
rather than to low kidney reserve. 

In eases in which the toxemia is mild, the systolie blood pressure is 
hetween 140 and 160 mm. and the diastolic blood pressure is between 90 
and 100 mm.; the urine contains less than 0.6 Gm. of albumin per 100 
c.c. and the edema is slight or undemonstrable. Usually, no changes are 
present in the retinal arteries. Severe pre-eclampsia develops in few 
cases and eclampsia in still fewer. However, there are as vet no certain 
clinical or laboratory methods whieh will distinguish potential eclampsia 
among eases of mild pre-eclampsia. 

In eases of severe acute hypertensive disease the svstolie blood pres- 
sure is usually more than 160 mm. after rest and the diastolie blood 
pressure is 100 mm. or higher. Relatively high diastolic blood pressure 
as compared with the systolie pressure indicates more intense ‘*tox- 
emia.’’ The rise in systolic and diastolie blood pressures in toxemia of 
pregnancy is roughly on a 2:1 ratio. For example, a 50 mm. rise of 
systolie blood pressure from a basal level of, perhaps, 120 mm. to 170 
mm. would indicate a probable 25 mm. rise of the diastolie pressure 
from, perhaps, 80 mm. to 105 mm. In such a ease, with a systolic blood 
pressure of 170 mm. a diastolic rise of 30 mm. or more would be strongly 
suggestive of more intense arteriolar spasm. Ordinarily, more severe 
toxemia is associated with the passage of more than 0.6 Gm. of albumin 


MUSSEY ET ALL: HYPERTENSION AND PREGNANCY 229 


per 100 ¢.e. of urine. The concentrations of urie aeid and sulfates are 
often inereased in the blood, but there is usually no essential change in 
the nonprotein nitrogen of the blood or in the urea clearance. In most 
eases, edema is graded 2 or more on a basis of 1 to 4. Usually, aeute 
hypertensive changes may be observed in the retinal arteries. 

A study of the retinas in a series of cases previously reported indi- 
cated that all patients who had a systolie blood pressure of 200 mm. or 
more had evidence of acute changes in the retinal arterioles, most of 
which were severe; 90 per cent of the patients who had systolic blood 
pressure between 170 and 200 mm. had retinal changes, and only 52 per 
cent of those whose systolic blood pressure was less than 160 mm. had 
such changes, and these changes were predominantly mild. Thus, a 
progressive relationship was demonstrated between higher blood pres- 
sure and the more commonly encountered and severe changes in the 
retinal arterioles. Moreover, the degree and extent of the spasm of the 
retinal arterioles were usually directly proportional to the severity of 
the toxemia. 

It is sometimes extremely difficult to decide whether hypertension and 
other symptoms are due to chronic vascular disease or to acute hyper- 
tensive toxemia. The former commonly occurs in multiparas who are 
more than thirty vears of age, the latter among primiparas who are 
less than thirty years of age and who usually are less than twenty-five 
years of age. In many cases of chronie vascular disease, evidence of 
sclerosis or albuminurie retinitis may be demonstrable in the retinal 
arterioles; sueh retinal changes are not found in eases of acute toxemia 
unless this toxemia is superimposed on chronie diseases, in whieh ease 
acute vascular spasm may also be observed. The widespread nature of 
vascular disease may cause sufficient renal injury to produce evidence 
of nephrosclerosis with lowered renal funetion; more or less renal in- 


TABLE Il. TYPES or TOXEMIA OF PREGNANCY: INCIDENCE OF FETAL MORTALITY, 
1932-1941 INCLUSIVE 


NU MBER | FETAL DEATHS 


MOT HE RS BABIES “NUMBER | PER CENT 

Chronic vaseular disease | 

Mild 28 28 5 18 

Severe |. 70 
Chronic vascular disease with super- 7 

imposed pre-eclampsia 

Mild 16 18 1 6 

Severe | 36 28 

Nephritis with nephrosis | 2 2 0 0 

Mild 72 73 3 

Unclassified | 15 | 13 l 8 
Total | 297 | 3096 60* 19 
Less 11 therapeutic abortions 286 | 298 16 


#14 therapeutic abortions 

yl maternal death—pulmonary embolus 

¢3 maternal deaths; all were admitted in coma; 2 had pneumonia 
§12 pairs of twins 
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jury may occur in cases of acute hypertensive toxemia, but it is not 
likely, in its acute stage, to be accompanied by disturbances in function 
similar to those of nephrosclerosis. 


Review of Cases 


Two hundred and ninety-seven cases of toxemia of pregnaney (Table 
II) were observed at the Mayo Clinie in the ten years from 1932 to 
1941, inelusive; during this time 5,207 labors were conducted, giving 
an incidence of hypertensive toxemias of 5.7 per cent. Eleven pree- 
nancies were interrupted early because of severe chronic vascular or 
renal disease. Two hundred and eighty-six pregnancies were carried 
to or bevond the twenty-fourth week of gestation ; 298 babies were born, 
including twelve pairs of twins. Following the classification deseribed 
previously, there were 48 cases of chronic vascular disease, of which 28 
were mild and 20 severe (in 11 of these 20 cases the pregnaney was 
interrupted early), 50 eases of chronic vascular disease with super- 
imposed acute toxemia, of which 16 were mild and 34 severe, 158 cases of 
acute hypertensive disease, of which 72 were mild and 86 severe, 24 
eases of eclampsia, 2 cases of nephritis with nephrosis, and 2 cases of 
pyelonephritis. In 13 cases the toxemia was unclassified. It is of inter- 
est to note that the disease was of the chronie hypertensive type in 
only 33 per cent of these eases. In 53 per cent the diagnosis was acute 
hypertensive disease and in 8 per cent it was eclampsia. The incidence 
of convulsive toxemia is higher than that reported by Irving (1.1 per 
cent) or by Plass (1.7 per cent). Nineteen, or 79.1 per cent, of the 24 
patients who had eclampsia, had not received prenatal care while 
95 per cent of all the patients had received prenatal care. If one were 
to count only the eases in which the patients received adequate prenatal 
care, the incidence of eclampsia is less than 2 per cent. 

Eleven therapeutic abortions were performed because of severe chronic 
hypertensive disease, associated in at least 5 eases with nephrosclerosis. 
Practically all of the patients were referred by other physicians. The 
average age was between thirty-five and forty vears and the group had 
an average of over two living babies. The average maximal blood pres- 
sure was about 190 mm. systolic and 120 mm. diastolic, measured in 
millimeters of mereury. 

Study of the data in this series of 286 cases indicates that antepartum 
eare was lacking or inadequate in many of the emergency admissions 
of patients who had severe pre-eclampsia and in approximately 80 per 
cent of the patients who had eclampsia. Cesarean section was the 
method of delivery in 5 per cent of the cases; toxemia was the primary 
indication in one of 14 patients on whom cesarean section was performed. 


Management of Hypertensive Toxemias of Pregnancy 


It is not the purpose of this paper to consider fully the management 
of this condition. Routine, periodic, antepartum eare, care of good 
quality as well as quantity, with carefully recorded blood pressure read- 
ings has made possible the early detection and treatment of hyperten- 
sive toxemias of pregnaney and has lowered the incidence of eclampsia. 
It appears to have lowered also the incidence of severe, acute, hyper- 
tensive toxemia. Certainly, patients who have received adequate ante- 
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partum care require hospitalization for toxemia of pregnancy less fre- 
quently than do those who have received inadequate or no antepartum 
care. 

The following generalizations in the management of toxemia of preg- 

naney deserve mention: (1) rest and sedation; (2) low salt diet; (3) 
ample protein and relatively low fat and carbohydrate diet; (4) in- 
erease of fluid intake unless oliguria persists; (5) hospitalization if 
possible before the process becomes severe; (6) shortening the course 
of the disease, when necessary, by the termination of pregnancy, and 
(7) conservatism in management of childbirth. 
Space does not permit a consideration of the details of management. 
The facet is recognized that the number of women who suffer from 
chronic vascular disease subsequent to pre-eclampsia increases in pro- 
portion to the height and duration of the blood pressure. When the 
toxemia is severe, and when the patient fails to improve, or when, fol- 
lowing improvement, there is a relapse, termination of pregnancy is 
indicated. The method employed to induce labor and the optional time 
for doing so depend on many factors, including age, parity, period of 
gestation, adequacy of the birth canal, condition of cervix and the 
severity and duration of the toxemia. Cesarean section is rarely em- 
ployed for hypertensive toxemia, per se. If medical induction fails, we 
usually prefer to rupture the membranes artificially. 

The treatment of eclampsia consists of measures to control convul- 
sions. After this is accomplished, induction of labor is usually indi- 
cated. Cesarean section in eases of eclampsia, preferably under local 
anesthesia, is usually reserved for contracted pelvis and other obstetric 
indications. 

Results 

There were four maternal deaths (1.3 per cent) in the entire series 
of 297 cases. One mother who had severe acute hypertensive disease 
superimposed on chronie vascular disease died of pulmonary embolism 
eight days post partum. The remaining three all died of eclampsia; 
none had antepartum care, one was admitted four hours after delivery 
at home and all were comatose on admission and died without regaining 
consciousness ; two had bronchopneumonia. 

The total fetal mortality was 60 (19 per cent); omitting 11 thera- 
peutic abortions, the corrected fetal mortality was 16 per cent, which 
is in general agreement with the incidence of fetal deaths in other series 

of cases of toxemia. 
Comment 

As mentioned previously, the acute toxemie process not infrequently 
is superimposed on a previous chronie vascular lesion. Symptoms are 
produced which may be identical with those of acute toxemia so that 
if a history is not obtainable or if the patient is not observed prior to 
the twenty-fourth week of gestation, it may be impossible to decide 
whether the lesion is chronie or acute or both. 
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Obviously, chronie vaseular disease associated with pregnancy is a 
potentially serious complication. However, in some instances the vas- 
eular damage is slight and little change in blood pressure may occur 
in the course of pregnancy. Teel and others observed that many pa- 
tients show an elevation of blood pressure early in pregnaney and then, 
owing to the physiologic lowering of blood pressure whieh commonly 
occurs between the eighth and thirty-seeond weeks in normal pregnaney, 
such patients with latent hypertension may not manifest any appre- 
ciable rise in blood pressure until late in pregnancy. If such a patient 
were first observed when the pressure is at a lower level, the later rise 
may be attributed incorrectly to pre-eclampsia. As a matter of fact, 
not a few patients with mild chronie vascular disease and some who 
have severe disease may pass through pregnaney without appreciable 
inerease in blood pressure and with no superimposed toxemia. 


or example, a primigravida, aged 38 years, at the thirtieth week of 
gestation was referred by her physician on account of hypertension. 
She gave a history of having been refused insurance five vears previously 
because of hypertension. During her ten days’ stay in the hospital her 
blood pressure varied between 140/90 and 160/110. No albumin was 
present in the urine. The concentration of serum sulfates was 3.9 Gm. 
per 100 e@.¢c., that is, within normal limits. The retinal examination 
showed evidence of arteriosclerosis Grade I, but no evidence of vascular 
spasm. She was readmitted at the thirty-eighth week of pregnancy 
with a pressure of 150/90. Spontaneous onset of labor and delivery 
occurred a few days later. The infant weighed 2,490 Gm. and was living 
and well. The patient was dismissed to the eare of her physician at the 
tenth day post partum, at which time her blood pressure was 140/90. 


Excellent follow-up studies’ which have been made by Corwin and 
Herrick, Stander, Peckham and others indicate that an appreciable num- 
ber of patients who have mild chronic or mild, acute, vascular disease 
later will show evidence of increased vascular injury and that a larger 
number of patients who have severe toxemia later will show evidence of 
ehronie arterial disease. This effect of toxemia of pregnancy on the 
production or increase of vascular disease among women must be reck- 
oned with, but there are numerous other factors which in progressive 
degree impinge upon or injure the vascular system with advancing 
vears. Just as, for example, the man of thirty vears who exhibits a 
blood pressure of 140/90 is often the subject of severe vascular disease 
at the age of forty or fifty vears, so some women even without child- 
bearing may have severe hypertension. Various observers have reported 
that essential hypertension is a common disease in both sexes. Opinions 
differ concerning the relative frequency among the sexes, although the 
disease is possibly somewhat more common among women than amone 
men. Fishberg stated that of 94 patients with chronie hypertension 
who were thirty or more years of age, 39 were men and 55 were women, 
a ratio of approximately 3:4. However, the life of the average woman 
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is less strenuous than that of men and the ‘‘hypertensives’’ have a 
better life expectancy. 

There appears to be a tendeney for hypertension to develop among 
certain families. It is probable that the married women in such fam- 
ilies comprise a relatively high percentage of patients who have hyper- 
tensive toxemias of pregnaney and that some of their childless sisters 
also have essential hypertension. As mentioned previously, some pa- 
tients with pre-existing hypertension, usually of the mild type, pass 
through pregnaney without appreciable inerease in blood pressure. We 
have followed several of these for ten or more years without observing 
any more increase in the degree of vascular disease than might obtain 
in the nontoxemic¢ patient. 

Of interest is a group of 11 cases reported by Dieckmann. Hyper- 
tension of varying duration was present prior to pregnaney but the 
blood pressure either did not increase or actually fell in the course of 
pregnancy ; four weeks or more after delivery the pressures were at the 
original level or in some instances higher. Adson and Allen reported 
a ease of hypertension in which the blood pressure decreased markedly 
after sympathectomy, returned to the former high level when the pa- 
tient became pregnant, and again decreased following therapeutie termi- 
nation of pregnaney. 

As the degree of vascular injury and selerosis inereases among preg- 
nant women with severe hypertensive disease, it obviously becomes less 
possible for the cardiovascular renal system to maintain its function. 
This is especially true when the renal function is lowered appreciably. 
In such eases, patients commonly receive additional injury with each 
pregnaney so that the progress of the disease has been deseribed as a 
stepladder rise in the severity of vascular sclerosis. 

In the presence of known severe chronie vaseular disease or renal 
disease, pregnancy is contraindicated. If pregnancy oecurs in such a 
‘ase, particularly in a ease in which there is a history of severe toxemia 
in a previous pregnaney or more rarely in which there is definite evi- 
dence of lowered renal function, interruption of pregnaney is advisable. 
Kvery woman is entitled to make her own decision, although the risk 
involved should be explained to her. Some, because of personal wishes 
or religious convictions, prefer to take the risk and earry on. In about 
50 per cent of the cases in which the disease is severe, the patients give 
birth to living children. Comparatively few mothers die during preg- 
naney. Most of them have an increase in severity of the chronic vascular 
disease which probably shortens their lives. A minority go through 
pregnaney without apparent exacerbation of the disease. 

Chronie vascular disease affects the maternal side of the placenta as 
it does all of the maternal tissues. Kellogg, Young, and many other 
obstetricians have noted the high incidence of pathologie changes in the 
placenta, including extensive formation of infarets and retroplacental 
hematomas. The high incidence of abruptio placentae in eases of chronic 
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vascular disease is generally recognized. It is mueh less frequent in 
pre-eclampsia and eclampsia. Eleven cases of abruptio placentae were 
observed and in most of them the patients had ehronie vascular disease. 
In a series of 58 eases of abruptio placentae reported from the Chicago 
Lving-In Hospital, 69 per cent of the patients had hypertension.‘ 
Premature births frequently oeeur among patients with severe chronie 
hypertensive disease and the premature infants weigh less than the 
average for the same period of gestation; even at full term the babies 
weigh from 600 to 1,000 Gm. less than the average full-term infant. 
Prematurity and malnutrition plus the high incidence of abruptio 
placentae and stillbirths from other causes are accompanied by a high 


fetal mortality. 


Schwarz, in 1923, and Adair, Hunt and Arnell, in 1936, pointed out 
a small but very important group of cases in which the exaggeration of 
the normal drop in blood pressure following delivery in toxemie pa- 
tients proceeded to the point of grave shock. Sehwarz reported a mor- 
tality of 38.5 per cent in his cases. In the series reported by Adair, 
Hunt and Arnell the extremely low maternal mortality was attributed 
to prompt recognition and vigorous treatment of the shock. In the 
absenee of hemorrhage excessive surgical trauma or other probable 
causes of shock and in the presence of an acute strain (labor and de- 
livery) on a vascular system overburdened by toxemia and hyperten- 
sion, it appears probable that this shock is due to vaseular collapse. 


In the series of cases that we have reviewed, there were four cases of 
severe vascular collapse, in all of which the patients responded to prompt 
and repeated intravenous administration of fluids and one or more 
transfusions. 

One should not be too dogmatie about the advice given to pregnant 
women with pre-existing chronie vascular disease. These patients 
should be individualized. Those observed in the first trimester with 
evidence of lowered renal function stand a poor chance of reaching full 
term with a live fetus; many fetuses die in utero and many are born 
prematurely. 

There are two fundamental differences between man and woman. Man 
is stronger physically and his special function or role is the use of 
physieal foree, if necessary, to protect his family and community. Un- 
deniably, woman’s unique funetion is childbearing. When her preg- 
naney is complicated, a woman has the right to assume the risk she may 
need to take in allowing pregnancy to continue on the chance that. she 
may have a living baby. If the complication of pregnaney is of such a 
nature that her life will be greatly jeopardized by continuation of preg- 
naney, she should be advised to have the pregnaney terminated because 
of the odds against her. This should not be a blanket decision in the 
ease of many of the complications of pregnaney, and this applies to 


many eases of pre-existing vascular disease. 
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MANUAL REMOVAL OF THE PLACENTA 


Harotp A. ScHwartz,* M.D., AND R. RicHarps, M.D., 
New York, N. Y. 
(From the Obstetrical and Gynecological Service, Third Surgical Division, Bellevue 
Hospital, and the Department of Obstetrics and Gynecology, New York University 
College of Medicine) 


authors'-* 1° consider that manual removal of the placenta fol- 
lowing pelvic delivery bears with it the greatest morbidity and mor- 
tality of all obstetric operations. The incidence of this operation is usually 
given as about 1 per cent of all deliveries, although some report an 
incidence as low as 0.8 per cent and others as high as 3.27 per cent.** ° 
Peckham, Wilson, Borborg, Currie, and others” * * state that in a large 
general hospital where many neglected cases are admitted, the mor- 
tality is over 10 per cent. For a procedure so often considered neces- 
sary and yet so dangerous, few analyses have appeared in the American 
literature. If the incidence of manual removal is 1 per cent and the 
mortality 10 per cent, it would appear that one out of every thousand 
women who deliver per vaginam will die as a result of manual removal 
of the placenta. The authors believe that the operation is often an in- 
cidental procedure following a more serious operative delivery and con- 
sequently is accused unjustly of the resulting morbidity and mortality. 
Nevertheless, manual removal of the placenta eannot be considered an 
innocuous operation; for this reason the attendant often procrastinates 
‘in the presence of an excessive blood loss, thereby adding considerable 
danger to the manual removal when it is finally performed. Many lives 
are probably lost by this delay rather than by the operation itself. 
These beliefs, as stated above, prompted a study on the obstetric 
service at Bellevue Hospital of the cases in whieh the placenta had 
been manually removed. An attempt was made to determine both those 
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factors which increase the incidence of manual removal and those which 
increase the morbidity following the procedure (see Table I and II). 
The material includes those patients delivered from March 1, 1935, 
to Mareh 1, 1941. During this six-year period, there were 8,902 deliveries 
and 74 cases of manual removal of the placenta, an incidence of 0.88 
per cent. Cases in which the placenta was delivered normally and in 
which, because of bleeding later in the puerperium, the uterus was ex- 
plored for a retained cotyledon are not included; if these cases were in- 
cluded, the mortality statistics would be affected more favorably on the 
side of manual removal. 


Mortality 


Three patients out of 74, or 4.05 per cent, died following manual 
removal of the placenta. Since there were other factors contributing 
to these deaths, the case histories are summarized below. 


CasE 1.—R. S., a 35-year-old multipara, para iv, gravida vii, had a 
labor of sixty hours, which was characterized by prolonged periods of 
uterine inertia and premature rupture of membranes for forty-one 
hours. An amniotic sae infection developed and temperature rose to 
103° F. Twice she received 10 gr. of quinine to improve pains. Ap- 
proximately fifteen minutes after the cervix became 31% fingers’ dilated, 
she delivered spontaneously a stillborn, nonmacerated infant, weighing 
7 pounds. Immediately she began bleeding moderately and in thirty 
minutes she lost 750 ¢.c. of blood. The uterus remained relaxed and would 
not contract. A manual removal of the placenta was performed under 
ether anesthesia after 30 minutes, and the uterus was then packed. The 
patient now appeared to be in shock. Vaginal bleeding continued in spite 
of the uterine tamponade. The total blood loss was estimated to be 1,600 
¢e.ec. While moribund she was transfused without benefit. This was before 
the days of the blood bank and there was unavoidable delay in securing a 
donor. The patient did not react and died three hours post partum. 

Post-mortem examination showed a rupture of the lower uterine 
segment with hemorrhage into the base of the broad ligament. This 
was not recognized either during the manual removal or the packing 
of the uterus. Ten international units of pituitrin were given in- 
tramuscularly in the third stage and 0.2 mg. of ergonovine intrave- 
nously after the delivery of the placenta. 


CasE 2.—M. F. was a 35-year-old multipara, para xi, gravida xv, 
with a twin pregnancy, confirmed by x-ray during labor. After a first 
stage of twenty-one hours and a second stage of two hours, a breech 
extraction was performed on the first infant because of failure to 
progress. Thirty-five minutes was then allowed to elapse; the second 
bag of waters was artificially ruptured and the second infant was 
also delivered by breech extraction. Two cubie centimeters of obstetric 
pituitrin were given intramuscularly twice. The operator allowed five 
contractions of the uterus to take place. An expression of the placenta 
was now attempted with the sudden loss of 700 ¢.e. of blood, followed 
by a slow but steady bleeding. After a third stage of sixty-five minutes, 
the incompletely separated placenta was removed manually under ether 
anesthesia. Much bleeding occurred during and following this procedure, 
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the total blood loss amounting to 2,200 ¢.c. The uterus was packed with 
10 vards of gauze. During this time 2 ¢.c. of pituitrin and also 1 ¢.c. of 
eynergen were given intramuscularly. An infusion of glucose gum- 
acacia solution was begun two hours after the termination of the third 
stage. While not in shock and seemingly in fair condition, the patient 
died approximately one hour after the infusion was started. At the time 
of death, however, blood had appeared through the packing. A trans- 
fusion had not been given due to unavoidable delay in securing a 
donor. No autopsy was obtained. The first infant weighed 7 pounds 
2 ounces and the second infant 8 pounds 12 ounces, and both were born 


in good condition. 

CasE 3.—S. S., a 29-year-old multipara, para iii, gravida v, was 
admitted to the hospital at term but not in labor, following premature 
rupture of the membranes thirty-five hours previously. She had an 
upper respiratory infection but no fever on admission. After desultory 
pains for two days and excellent pains for two hours she delivered 
spontaneously, without episiotomy or laceration, an apparently normal 
6 pound 6 ounce infant. Total duration of ruptured membranes was 
eighty-five hours. During the last twenty-four hours of labor, the 
patient had an amniotie sae infection with chills and a fever rising to 
103° F. The amniotie fluid was purulent and foul. Two ecubie centi- 
meters of pituitrin were given intramuscularly immediately after de- 
livery of the infant. Uterine contractions occurred at intervals, but 
there was no evidence of placental separation. After forty-five minutes 
in the third stage, slight but steady uterine bleeding appeared. The 
Credé maneuver was attempted several times without suecess. After a 
third stage of one hour and a blood loss of 200 ¢.¢., the placenta was 
removed manually with ease under cyclopropane anesthesia. Two- 
tenths milligram of ergonovine was given intravenously, and there was 
no further bleeding. Uterine tamponade was not performed. The total 
blood loss was 400 ¢.c. The patient continued to be febrile in the 
puerperium, and evidence of diffiuse pulmonary emboli appeared. An 
anaerobic streptococcus was cultured from the blood stream. There was 
no response to multiple transfusions or sulfonamide therapy. She died 
on the 57th post-partum day. Unfortunately, no post-mortem examina- 
tion was performed. 


Comment 


In the first case, R. S., the patient had an unrecognized rupture 
of the uterus. The manual removal was incidental and not a significant 
factor in causing the maternal death. On analyzing the second ease, 
manual removal of the placenta was necessitated by post-partum 
hemorrhage during the third stage from an atonic, overdistended 
uterus. Also the quantity of packing utilized does not seem to have 
been sufficient. The circumstances of this death were peculiar since 
the patient was never in shock and it is possible that the death was 
‘due to the gum-glucose solution. As has been reported by Studdiford,™ 
several deaths from gum-glucose solution occurred on the Bellevue ob- 
stetrie service at this time. Nevertheless, the quantity of blood lost 
without replacement (2,200 ¢.c.) would appear sufficient to cause the 
death of the average patient. This was in the days before the blood 
bank was organized and ergonovine became available. By trans- 
fusing in the third stage and giving ergonovine liberally after the 
removal of the placenta, this patient might well have been saved. 
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This death was chiefly attributable to post-partum hemorrhage, second- 
ary to overdistention of the uterus by large twins and not because 
of a manual removal of the placenta. It is unjust to the mortality 
statistics of manual removal to include such deaths from hemorrhage. 
Yet some authors’? 7 etediné in their eagerness not to give their 
own hospital too good a statistical record, include such eases and, 
a priori, make manual removal seem more hazardous. The third 
patient described above died from sepsis following a severe amniotic 
sae infection beginning during labor. The manual removal of the 
placenta was probably an important factor in the fatal outeome. Wilson’ 
has stressed the seriousness of a retained placenta in the presence of 
an amniotie sae infection. 

The first death (that with ruptured uterus) is definitely not at- 
tributable to manual removal of the placenta. The corrected mortality 
‘an therefore be stated as 2 out of 74, or 2.7 per cent. One patient, 
or 1.35 per cent, died from hemorrhage, and one patient, or 1.35 per cent, 
from sepsis. While there shall always be an occasional maternal death 
from blood loss, fatal hemorrhage almost never should be directly due to 
the manual removal, if proper precautions are used. 


Morbidity 


Thirty-one, or 43.1 per cent, of 72 patients with manual removal 
(excluding 2 that died immediately post partum) were morbid. 
Very few of these patients were seriously ill. In many eases the 
manual removal did not appear to be the chief cause for the morbidity. 
In fact, there were only 21 patients who delivered spontaneously, 
without an amniotic sae infection, prolonged labor of over thirty 
hours, or a post-partum hemorrhage. Of these 21, only 5, or 23.8 
per cent, were morbid. Six of the 21 were packed. Hence, only 15 
patients in the series of 74 delivered spontaneously without packing 
or complication other than the manual removal. Of the 15 uneom- 
plicated deliveries, 3, or 20 per cent, were morbid. The factors in our 
series which appear to be the most important in inereasing the 
morbidity following manual removal are prolonged labor, intra- 
partum amniotic sae infections with fever, tamponade of the uterus, 
difficult operative deliveries, and post-partum hemorrhage. (Table I). 


Duration of Labor 


It is generally believed that prolonged labor increases the incidence 
and morbidity of manual removal and this appears true in our 


TABLE I. Factors ASSOCIATED WITH MORBIDITY IN 74 CASES OF MANUAL REMOVAL 
OF PLACENTA 


| NO. CASES |NO. % MORBID 

Active labor of 30 hours or more 7 | 5 | 71.4 
Clinical evidence of amniotic sac infection 11 7 | 63.6 

(fever and purulent amniotic fluid) 
Tamponade of uterus 2] 12 57.8 
Midforeeps and breech extractions (exclud-| 20 1] 55 

ing twins) | 
Post-partum hemorrhage of 500 ¢.c. or over 46 | 21 | 45.7 
Deliveries without post-partum hemorrhage 28 | 10 | 35.7 

(includes other complications) | | 
Spontaneous delivery (all cases) | 40 14 | 35 
Spontaneous delivery without any of above 15 | 3 | 20 


complications 
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series. Of the 74 patients, 8 had an active labor of thirty hours or 
over. This is an incidence of approximately 11 per cent compared 
to the general incidence of prolonged labor of 2.5 per cent, five of 
7 patients (excluding one immediate post-partum death), or 71.4 per 
cent, with a labor of thirty hours or over were morbid. 


Amniotic Sac Infection 


In this study an amniotic sac infection was said to be present if 
the intra-partum amniotic fluid were foul or purulent and if the 
temperature rose to 100° F. or over, both factors being necessary. By 
these standards, 11, or 14.9 per cent, of the series had an amniotic 
sac infection. Of these 11, 7, or 63 per cent, were morbid post partum, 
and none were packed. Of the 4 nonmorbid ones, one was packed 
but only for eight hours. Unquestionably, an amniotic sae infection 
inereases considerably the morbidity of manual removal. It also ap- 
pears to increase slightly the incidence of this maneuver. The only 
death from puerperal infection after a manual removal occurred in a 
patient with an intra-partum amniotic sac infection. 


Type of Delivery 


Operative deliveries, excluding low forceps, increase the incidence 
and the morbidity of manual removal of the placenta (Tables I, IT, 
and III). Only 40 of the 74 patients (55.4 per cent) were spontaneous 
deliveries. In this group of spontaneous deliveries the morbidity is 


TABLE II. Factors THAT APPEAR TO INCREASE THE INCIDENCE OF MANUAL 
REMOVAL OF THE PLACENTA 


| NO. CASES % 
1. Previous manual removal of the placenta 7 of 44 15.9 
2. Post-partum hemorrhage of 500 ¢.c. or over (in-| 48 of 74 64.9 
cludes blood loss immediately after placental| 
delivery) | 
3. Midforceps and breech extraction operations | 20 of 74 27.0 
4. Prematurity and immaturity 16 of 74 21.6 
5. Macerated fetus 9 of 74 2.2 
6. Multiple pregnancy 4 of 74 5.4 
7. Clinical amniotie sae infection with fever 11 of 74 14.9 
8. Active labor of 30 hours or more 7 of 74 9.5 


TABLE IIT. Type or DELIVERY WITH RESULTING MORBIDITY IN 74 CASES OF MANUAL 
REMOVAL OF PLACENTA 


| | BREECH | BREECH | ie: 
| SPONTA- | LOW | ASSISTED| EXTRACTION | EXTRACTION| | 
| NEOUS | FORCEPS | BREECH | WITH | WITHOUT | pb hole 
| | VERSION | VERSION | ie 
Morbid =| 14 | | |; & 
Not | 26 2 4 | 3 | 1 | & | 
morbid | 
Died at | 1 
delivery | | | | 
Total | 41 2 7 | 4 


| 
| 
The above factors are arranged according to their apparent order of importance, 
as based on a study of 74 cases of manual removal of the placenta, the apparently 
more important factors being listed first. 
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35 per cent. There were 11 patients with midforceps deliveries 
and 9 breech extractions; of the combined 20, 11, or 55 per cent, 
were morbid. 

It is interesting that 16 patients, 21.6 per cent of the total 74 
patients, were breech deliveries, while the incidence of breech de- 
liveries at Bellevue Hospital is only 6 per cent. Probably breech 
deliveries per se are not important in increasing the incidence of 
manual removal, but rather because they are associated with a high 
incidence of prematurity, or of prolonged labor and difficult delivery. 


Uterine Tamponade 


It appears that packing the uterus and vagina post partum in- 
creases considerably the morbidity in manual removal. Consequently, 
packing should be dispensed with whenever possible. In 23, or 31.1 
per cent, of the patients, the manual removal was followed by 
tamponade of the uterus. Two died immediately after packing, and 
of the 21 patients, 12, or 57.1 per cent, were morbid. Fifty-one pa- 
tients were not packed, and of these, 19, or 37.3 per cent, were morbid. 
Of the 41 nonmorbid eases in the series, only 9 were packed. There 
were 6 patients who delivered spontaneously without any complica- 
tion other than manual removal followed by uterine tamponade; 2 
of the 6, or 33.3 per cent, were morbid. There were 15 patients who 
delivered spontaneously without any complication other than manual 
removal, which was not followed by uterine tamponade; only 3 of this 
group, or 20 per cent, were morbid. 


Post-partum Hemorrhage 


Post-partum hemorrhage commonly accompanies manual removal 
of the placenta and frequently is the indication for this maneuver. 
Forty-eight, or 64.9 per cent, of the 74 cases were associated with a 
post-partum hemorrhage of 500 ¢.c. or over; 23, or 31.1 per eent, with 
a post-partum hemorrhage, 1,000 ¢.¢. or over; and 8, or 10.8 per cent, 
with 1,500 ¢.c. or over. Excessive blood loss definitely increased the 
morbidity in manual removal, for of the 46 patients with post- 
partum hemorrhage of 500 ¢.c. or over (excluding 2 that died im- 
mediately post partum), 21, or 45.7 per cent, were morbid. Of the 21 
patients with post-partum hemorrhage of 1,000 ¢.c. or over (exelud- 
ing the 2 that died immediately post partum), 11, or 52.4 per cent, 
were morbid. Only 28 patients, or 37.8 per cent, had post-partum 
bleeding of less than 500 e.c. Ten of the 28, or 35.7 per cent, were 
morbid. 

Of the 31 morbid cases in the entire series of 74 manual removals, 
21, or slightly over two-thirds, were associated with a post-partum 
hemorrhage of 500 ¢.c. or over. Eleven, or over one-third of all the 
morbid patients, had a severe post-partum hemorrhage of 1,000 ¢.c. or 
over. Hence, post-partum hemorrhage increases the morbidity in 
patients with manual removal, the incidence of morbidity rising with 
the degree of hemorrhage. 


Factors Which Influence Incidence of Manual Removal 


The factors which appear to increase the incidence of manual 
removal are a previous manual removal, post-partum hemorrhage, 
midforeeps operations and breech extraction, prematurity and imma- 
turity of the fetus, maceration of the fetus, multiple pregnancy, 
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amniotic sae infection, and prolonged labor. Some of these factors 
have already been discussed, and the others are discussed below 


Previous Manual Removal 


It is generally agreed that a patient who has had one manual 
removal because of a retained placenta is more liable to have another 
than is the patient who has never been submitted to this operation. 
In a series of 189 eases of Manual removal, Scehie*® found that among 
the multiparas 64.7 per cent had a history of a previous manual 
removal of the placenta. In our series there are 44 multiparas, and 7, 
or 15.9 per cent, are known to have had a previous manual removal 
of the placenta. Probably this incidence should be even higher in 
our series since some patients who have been delivered in other hospi- 
tals might have been submitted to this procedure without our being 
aware of it. At any rate, it is clearly established that some patients 
appear to have an inherently faulty mechanism of placental separa- 
tion in the third stage of labor. Either the separation is incomplete 
and the placenta is removed because of hemorrhage, or the placenta 
does not separate at all and is removed because of a prolonged third 
stage; the former situation occurred more commonly in our series. 
One patient has now been submitted to the operation 4 times. Re- 
cently a patient was delivered who already had had 2 previous 
manual removals; with the present delivery the placenta was finally 
expressed by a Credé maneuver, but only after a third stage of one 
hour with a total blood loss of 800 ¢.e. 


Infant Weights 


Exclusive of twins, 16 infants (21.6 per cent of 74) weighed less 
than 5 pounds and 8 (10.8 per cent) less than 3 pounds. Henee, the 
authors agree with Peeckham,? who has shown that manual removal 
was necessary much more frequently following premature than term 
delivery. On the other hand, the presence of an excessively large 
infant does not appear to increase the incidence of manual removal. 
No infant in the series weighed as much as 10 pounds, and only 4, 
or 5.4 per cent, weighed 9 pounds or over. 


Infant Deaths 


In our series manual removal was associated with a high incidence 
of stillborn infants or very early neonatal deaths, this having occurred 
in 22 of 74 patients, or 29.7 per cent. Seven of these infants had a 
birth injury, as shown by autopsy; 6 of these followed a difficult 
forceps or breech delivery and only one a spontaneous delivery. Five 
died because of immaturity. On analysis, it appears that the deaths 
of the infants are merely an incidental and not a causative factor in 
manual removal, since this procedure is necessary much more fre- 
quently following difficult operative deliveries and following prema- 
ture labor. It does appear, however, that intrauterine death of the 
fetus occurring many hours before delivery caused an increased in- 
cidence of manual removal. Nine (12.2 per cent of 74) patients had 
a macerated, stillborn infant. This group was not associated with 
difficult deliveries, and most of them were at term. This factor of 
fetal maceration appears to have been ignored in previous analy- 
ses, 6, 19 
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Twins 


The presence of twins increases the incidence of manual removal 
chiefly because of hemorrhage caused by partial placental separation 
either in the third stage of labor or after the birth of the first infant. 
Guttmacher* at the Johns Hopkins Hospital found the incidence of 
manual removal almost twice as high in twins as in the total clinic 
incidence. Four patients in our series, or 5.4 per cent, had twins. 
One patient died immediately post partum, and the other three were 
morbid. The presence of large twins is viewed with particular con- 
cern. Uneontrollable bleeding often starts after the delivery of the 
first infant, necessitating the prompt delivery of the second infant and 
then the placenta. Because of this rapid evacuation of the distended 
uterus even oxytocics may fail to overcome the uterine inertia. One 
case history in which the mother died from hemorrhage has already 
been given. In another case, where the infants weighed 8144 pounds 
each, because of continued bleeding after the manual removal, the 
overdistended uterus and the vagina were packed with the enormous 
amount of 60 yards of 2-inch gauze, which is three times the usual 
amount. In such eases 10 I.U. of pituitrin intramuscularly and _ pos- 
sibly 0.2 mg. of ergonovine should be administered as soon as the 
second infant is delivered. 


Other Factors 


Thirty, or 42.9 per cent, of the 74 patients were primiparas, and 44, 
or 57.1 per cent, multiparas. The procedure appears especially com- 
mon in multiparas who delivered spontaneously after a long labor due 
to uterine inertia. 

There were 28.3 per cent of the series who had one abortion and 
an additional 14.9 per cent who had 2 or more abortions prior to the 
manual removal. <A priori this appears to be a high incidence, but 
the incidence of abortions among the Bellevue obstetric patients is 
high. In our series, abortions, injuries due to curettage, and a his- 
tory of inflammatory disease appear to play no assignable role as 
causative factors in retained placenta. Authors in the past have dis- 
agreed as to the importance of these factors.* ° 

Sixty-five, or 87.8 per cent, of the patients subjected to manual 
removal were white, and 9, or 12.2 per cent, were Negresses, which 
is an incidence of 7 to 1. The ratio of white women to negresses on 
the obstetrical service at Bellevue Hospital is almost exactly 7 to 1. 
Hence, in our series race is unimportant. This is in sharp disagree- 
ment with the findings of Peckham? at the Johns Hopkins Hospital, 
where the operation was necessary much oftener in the white than 
in the black race. 

In our series syphilis was a factor in one case of premature labor 
and in none of the intrauterine fetal deaths. Syphilis per se does not 
appear to increase the incidence of manual removal. Since, however, 
prematurity or a macerated infant does increase the tendency to this 
operation, it is conceivable that in a very large series syphilis might 
indirectly inerease the incidence of manual removal. 


Placenta Accreta 


Cases of placenta acereta are occasionally reported from other in- 
stitutions. For some unexplainable reason, not a single case of pla- 
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centa acereta has been observed on the Bellevue obstetric service in 
the past ten years, during which time there were over 15,000 deliveries. 


Anesthesia 


Of the 74 patients with manual removal of the placenta, 38 are 


known to have received ether anesthesia for this operation, 13 cyclo- 
propane, and in 22 eases the type of anesthesia was not recorded. 
In one instance no anesthesia was used because of strong objections 
by the patient. Cyclopropane appears to be the anesthetic of choice 
where the uterus is overdistended as in grandes multiparas, twins, 
and polyhydramnios. Cyclopropane induces strong, continued uterine 
tone, while ether favors uterine relaxation, thereby increasing the 
post-partum hemorrhage from the already relaxed and overdistended 
uterus. Where the uterus is not relaxed, or where the attendant de- 
lays terminating the third stage of labor for more than one or two 
hours, cyclopropane has obvious defects. In such cases an anesthetic 
such as ether, which favors uterine and cervical relaxation, is supe- 
rior. 
Special Treatment in the Third Stage of Labor 


An attempt was made to estimate the blood loss during the man- 
ual removal and for a period of one hour after this procedure was 
completed. Unfortunately, this was not recorded on every chart, but 
at least 8 patients, or 10.8 per cent, had an additional blood loss of 
500 ¢.c. or over after the manual removal was begun. Hence, it is im- 
portant to realize that when one elects to perform a manual removal, 
the maneuver may not immediately control hemorrhage. 


Anticipating the hemorrhage which may accompany or follow the 
manual removal, it is now routine practice in the hospital to start 
either a transfusion or an infusion, depending on the condition of the 
patient, while the patient is being redraped in preparation for the 
procedure. If an infusion is started the blood should be typed imme- 
diately, unless the grouping is already known. This treatment, car- 
ried out in anticipation of hemorrhage, will prevent some maternal 
deaths. Too often the obstetrician delays the administration of an 
infusion or transfusion, allowing the patient to go into hemorrhagic 
shock. It is then discovered that the collapsed veins can not be en- 
tered by the usual venapuncture and precious minutes are lost in 
exposing and entering a vessel by incision and dissection. If a macer- 
ated fetus is delivered, or the previous history or present physical 
findings suggest erythroblastosis, it is essential that the transfused 
blood be Rh negative. Plasma is an acceptable substitute if Rh nega- 
tive blood is not available.** ** 

For the past three years the routine medication in the third stage 
of labor at the Bellevue Hospital has consisted in giving an ampoule of 
- pituitrin (10 international units) intramuscularly immediately follow- 
ing the delivery of the infant and 0.2 mg. of ergonovine intravenously 
immediately following the delivery of the placenta. Of the 74 patients 
in the series, 47, or 63.6 per cent, received the above medication. The 
remaining 27 eases, except for 3 that delivered at home, occurred be- 
fore the adoption of this routine. For a short period of time intra- 
venous ergonovine was given in the third stage of labor without other 
medication. While this effectively reduced post-partum bleeding, as 
shown by Reich,° 5 of 107 patients required a manual removal because 
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of the retention or ‘‘trapping’’ of the placenta by the tightly contracted 
uterus. Consequently, the administration of ergonovine in the third 
stage of labor was discontinued. 

The administration of adrenalin in the third stage of labor, in the 
hope of relaxing a possible contraction ring and thereby avoiding a 
manual removal, has proved a failure at the Bellevue Hospital. Thir- 
teen patients in the series received 0.5 to 1 ¢.e. of adrenalin in the 
third stage of labor when the placenta could not be expressed. We 
could find no case where the use of adrenalin made manual removal 
unnecessary. 

Following a manual removal of the placenta, it has recently been our 
policy not only to give 0.2 me. of ergonovine intravenously, but also 
to give 0.2 mg. by mouth or intramuscularly every two hours for 6 
doses. If this routine is followed it is rarely necessary to tamponade 
the uterus, unless it is suspected that fragments of the placenta remain. 
No toxie effeets have been noted from the repeated dosage of ergono- 
vine. With early transfusion and the liberal use of ergonovine, mater- 
nal deaths from hemorrhage after manual removal of the placenta 
should be extremely rare. 

It is a moot question as to how long the acecoucheur should wait. be- 
fore performing a manual removal. At Bellevue Hospital if the pla- 
centa has not separated after one hour, or if the patient has lost ap- 
proximately 500 ¢.¢. of blood, a manual removal is performed. This 
operation is seldom difficult if undertaken within an hour or two after 
delivery of the infant. To await an alarming hemorrhage before per- 
forming a manual removal adds an unnecessary risk to the procedure 
when it is finally undertaken. 

In the 74 cases studied, the manual removal was done chiefly because 
of hemorrhage in 52 instanees, because of the time element in 15, and 
as a prophylactic measure in 7. In at least 11 cases, however, more 
than one indication was present. 


Summary 

1. An analysis of 74 consecutive cases of manual removal of the pla- 
ecnta at Bellevue Hospital is given. This represents an incidence of 
0.83 per cent of 8,902 deliveries over a period of six years. 

2. The uncorrected mortality is 8, and the corrected mortality is 2, 
or 2.7 per cent, one patient dying from hemorrhage and one from sep- 
sis. With transfusions and ergonovine, deaths from hemorrhage be- 
cause of manual removal of the placenta should be extremely rare, pro- 
vided the obstetrician does not await an alarming blood loss before 
resorting to manual intervention. 

3. The uncorrected morbidity is 48.1 per cent. Manual removal of 
the placenta is often an incidental procedure which follows a compli- 
eated labor or a serious operative delivery and usually is accused un- 
justly of the ensuing morbidity and mortality. Only 21 eases of the 
entire series of 74 had an entirely uncomplicated labor and delivery, 
and 6 of these were packed after the manual removal. 

4. The following factors were the most important in increasing the 
morbidity after manual removal; prolonged labor, intra-partum am- 
niotic sae infection, difficult operative delivery, uterine tamponade after 
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manual removal, and post-partum hemorrhage. Tamponade of the 
uterus can be avoided in most instances if the uterus is empty and er- 
gonovine is given liberally. 

5. There were 64.9 per cent of the 74 cases associated with a post- 
partum hemorrhage of 500 ¢.c. or over, and 31.1 per cent with a post- 
partum hemorrhage of 1,000 ¢.c. or over. The degree of hemorrhage 
was directly related to the morbidity rate. 

6. The following factors were found to inerease the incidence of 
manual removal: a previous manual removal, post-partum hemorrhage, 
difficult operative delivery, prematurity and immaturity of the infant, 
maceration of the fetus, twins, and amniotic sae infection. The im- 
portance of maceration of the fetus appears to have been disregarded 
in previous reviews. 

7. A patient who has had one manual removal of a retained placenta 
is likely in a subsequent pregnancy to require a repetition of the pro- 
cedure. 

8. Placenta acereta has not been observed at Bellevue Hospital for 
the past ten years, during which time there have been over 15,000 de- 
liveries. 

9. Cyclopropane appears to be the anesthetic of choice for manual 
removal if the uterus is overdistended. 

10. Failure to realize that hemorrhage may continue during and im- 
mediately after manual removal will cause unnecessary maternal deaths. 
An infusion or transfusion should be started before the manual removal 
in almost all eases. Rh negative blood or plasma is essential for trans- 
fusion if a macerated or erythroblastotie infant has been delivered. 
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THE TREATMENT OF VAGINITIS* 


KpWARD ALLEN, M.D., Huco Baum, M.D., Cuicaaco, 


(From the Department of Obstetrics and Gynecology, Presbyterian Hospital) 


HI treatment of vaginitis is still a common problem in gynecologic 

practice. The multiplicity of methods reported in the literature is 
prima facie evidence that no treatment thus far deseribed has proved 
to be adequate. 

In this report, covering a period of one and one-half years, we would 
like to give the results obtained in the study of 282 patients, treated 
by a single method, namely, the instillation of a buffered acid, water 
dispersible jelly into the vagina.t The acidity of this vaginal jelly 
was varied and also its composition by adding varying concentrations 
of sulfathiazole, sulfanilamide, gentian violet, or iodine. We have tried 
to evaluate our causes of failure or suecess on the basis of adequacy 
of treatment or the rdle of primary and secondary foci of re-infection. 

The general plan of investigation followed these main lines. All 
patients entering the dispensary or office, presenting symptoms or ab- 
normal findings in the vaginal secretion, were studied. 


TABLE I 


Total number studied 282 
Private 50 
Clinie (Central Free Dispensary and Presbyterian 
Hospital Obstetrical Clinic) 232 
Race 
White 216 
Negro 66 
Pregnant 83 
Nonpregnant 199 
Age 
15-20 14 
20-30 97 
30-40 99 
40-50 48 
50-60 21 
60-70 2 
70-71 ] 


A detailed history with special emphasis on the nature of vaginal, 
urinary and gastrointestinal tract symptoms was taken. The vast ma- 
jority of these patients presented combinations of the usual symptoms 
of vaginitis, sueh as profuse discharge, vulvar irritation, dyspareunia, 
hackache, or irregular bleeding. The infection in a considerable num- 

*Presented at a meeting of the Chicago Gynecological Society, April 17, 1942. 

7The jelly and technical service for this investigation were supplied by the Ortho 
Products, Ine., Linden, N. J. We also wish to thank Miss Gertrude L. Shorter for 
her excellent laboratory assistance. 
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ber was an incidental finding in routine physical examination. Symp- 
toms referable to the urinary tract, such as dysuria, frequency, urgency, 
nocturia, and occasionally ineontinenee, were almost as common as the 
vaginal discomfort. Many patients in whom urinary tract symptoms 
were present did not have microscopic, cultural, or cystoseopie evidence 
of infection. Patients without urinary symptoms, however, occasionally 
did have positive findings. These histories confirmed the usual finding 
that the onset or return of symptoms frequently preceded or followed 
the menstrual flow. A large number of recurrences, however, were 
immediately preceeded by intestinal disturbanee; in faet, many of these 
patients were chronic sufferers from a so-ealled irritable bowel, mani- 
fested by recurrent attacks of loose stools. 

Physical findings varied. The vulvar skin manifestations of infee- 
tion ranged from normal skin to that of widespread vulvitis, including 
perirectal irritation and occasionally condylomata acuminata. The 
vaginal mucous membrane occasionally was normal in appearance but 
usually revealed evidence of congestion or mucosal petechiae, often with 
localized evidence of infection about Skene’s glands or the opening of 
the Bartholin duets. Frequently cervical erosions, polyps, Nabothian 
cysts, or other common causes of leucorrhea were found as incidental 
pathology. Tender indurated sacrouterine ligaments were a rather 
common finding, especially in the acute stages of the infection, and prob- 
ably account for much of the dyspareunia or backache. 

Unlubrieated speculum examination always preceded any other 
manipulation. In like manner, pH determinations were next made, 
using either a Beckman potentiometer or nitrazine paper. The glass 
electrode of a Beckman pH meter was inserted either directly into the 
vagina or if a sufficient quantity of discharge was present to fill the 
specimen cup (3 to 4 @e.) the readings were made in this secretion. 
Kor all practical purposes the nitrazine paper seemed sufficiently ac- 
curate, checking with the potentiometer readings within a range of 
0.5 pH. 

Identification of the type of vaginitis was accomplished by micro- 
scopic examination of an unadulterated wet smear and gram stain. In 
questionable cases the secretion was cultured. 

All urine examinations were made on eatheterized specimens. Tricho- 
monas were seldom found in the whole specimen. Not until the exam- 
ination was confined to the last few drops of the residual urine (2 to 4 
c.e.) were trichomonas found with any degree of regularity. The 
catheter was not removed until after the specimen was obtained to 
obviate, if possible, contamination from the urethra. Concentration of 
the sediment by lightly centrifuging aided in finding the Trichomonas. 
Determinations of pH, wet and stained smears and eultures were made 
of the urine. Whenever possible, eystoscopie examinations were made 
and repeated when indicated. Cystoseopie findings of infection usually 
were characterized by changes around the bladder neck. The mucosa 
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in this region varied in appearance from slight to acute injection to that 
of chronic cystitis cystica with hypertrophy of the anterior bladder 
neck glands. Acute infection was frequently associated with petechial 
hemorrhages about the trigone resembling acute trichomonas infection 
of the vagina. 

TABLE II 


1. Trichomonas 166 


Pregnant 29 
Nonpregnant 137 

2. Trichomonas and monilia 16 
Pregnant 12 
Nonpregnant 4 

5. Monilia 60 
Pregnant 40 
Nonpregnant 20 

4. Nonspecific 40) 
Pregnant 3 
Nonpregnant 


Sputum and stool specimens were examined. More difficulty was 
encountered with the collection of bowel material at the proper time, 
than with any other phase of this work. We do not believe that the 
examination of a formed stool or stool removed with the lubricated finger 
will reveal the true incidence of intestinal trichomonas. 


TABLE ITT. TrRICHOMONAS INFECTION 


IN | IN 


PREGNANT NONPREGNANT 
Total 29 137 
With vaginal symptoms 22 104 
With bladder symptoms 8 56 


Patients catheterized and urine examined: 


Total 5 135 
Trichomonas found 10 (40%) 28 (20%) 
Streptococcus, staphylococcus, and colon bacillus 9 (36%) 52 (37.9% 

Patients cystoscoped: 

Total 4 66 

Bladder changes 9 | 1G 


TABLE LV. TRICHOMONAS AND MONILIA 


| IN IN NON- 


| PREGNANT | PREGNANT 

Total 122 4 
With vaginal symptoms 12 { 
With bladder symptoms 2 l 
Patients catheterized and urine examined: 

Total 9 } 
Trichomonas found 2 0 
Streptococcus, staphylococcus, and colon bacillus found 3 l 

Patients cystoscoped: 9 1 
Bladder changes 2 0 
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These examinations gave the classification of patients as shown in 
Table IT. 

Our findings associated with Trichomonas are summarized in Table 


TABLE V. MONILIA INFECTION 


IN IN NON- 
PREGNANT PREGNANT 
= Total 40 20 
With vaginal symptoms 5S: 16 
With bladder symptoms 5 1 


Patients catheterized and urine examined: 
Total 1 2 


Urine examinations were negative. 


TABLE VI. NONSPECIFIC INFECTION 


IN NON- IN 
PREGNANT PREGNANT 
Total 37 3 
With vaginal symptoms 34 2 
With bladder symptoms 9 re 
Patients catheterized and urine examined: 
Total 10 
Urine negative 10 0 
TABLE VII 
““C’’ (basie jelly)* pH 4.5 178 
Basie jelly adjusted to pH 7.0 10 
“*C’? containing sulfanilamide 3 
containing sulfathiazole 7 
Sulfanilamide, sulfathiazole, and ‘‘C’’ 7 
‘“C’? containing gentian violet 1% 6 
eontaining iodine 1% 4 
Gentian violet and ‘‘C’’ 7 
Iodine and ‘‘C’’ 4 
Iodine and basic jelly adjusted to pH 7.0 5 
“*C’? and basic jelly adjusted to pH 7.0 6 
Gentian violet and jelly adjusted to pH 7.0 2 
Gentian violet, ‘‘C’’ and jelly adjusted to pH 7.0 2 
Gentian violet, ‘‘C’’ and sulfanilamide a 
Iodine and jelly adjusted to pH 7 and ‘‘C’’ 1 
Iodine, ‘‘C’’ and 3% sulfanilamide z 
Cream 1 
282 
Bladder treatments 
5% argyrol, oz. 1, twice weekly 79 
Sulfathiazole by mouth 4 
Urotropin and sodium acid phosphate 17 
*“C”’ orthogynol jelly with pH 4.5 (Ortho Products, Inc.) 
Vegetable gum 5% 
Glycerin 10% 
3oric acid 3% 
Ricinoleic acid 0.75 
Propyl ester parahydroxybenzoie acid 0.05 
Oxyquinoline sulfate 0.025 
Water to 100 


PH adjusted with acetic acid to pH 4.5 
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The patients infected with monilia alone present a somewhat differ- 
ent picture and are summarized in Table V. 

We have ineluded under the general heading of nonspecific vaginitis 
the patients in whom gonorrhea, trichomonas, and monilia were not 
found, but whose symptoms apparently were caused by staphylococci, 
streptococci, or the colon bacillus. 

Table VII shows the proportional use of the primary jelly and 
modifications. 

Measured amounts (5 ¢.e.) of jelly were instilled deep into the vagina 
at bedtime or twice daily by means of a plastic syringe. This offers a 
ereater opportunity for the patient to treat herself adequately than 
previous methods we have used. 

A tabulation of the urinary tract findings is given in Table VILLI. 


TABLE VIII 


| | CYSTOSCOPIC | 

CATH- | TRICHIO- | NON- : BI ADDER | TOTAI 
al ER | TOTAL 
| ETERIZED | MONAS | SPECIFIC | NUMBER : : | 

| FINDINGS | 


Trichomonas 135 28 | 52 | 66 46 | 137 
(nonpregnant) | 
Trichomonas 25 10 | 9 | 4 2 | 29 
(pregnant) 
Trichomonas and monilia 4 0 l | 1 1 | { 
(nonpregnant) | 
Trichomonas and monilia 12 2 ] 2 9 12 
(pregnant) 
Monilia 19 | 0 0 0 0 0 
(nonpregnant) | | 
Monilia 1 | o | | 40 
(pregnant) | | | 
Nonspecific 10 | 0) 0 0) 0 37 
(nonpregnant) | | | 
Nonspecific l | 0 0 0 0 | 3 
(pregnant) | 
| 207. | 40 6 | | 61 282 
Total number patients with trichomonas 17659 inci 
Number with trichomonas found in ecatheterized specimen 405°" 


A résumé of 3,323 stool examinations of about 1,100 patients by 
direct microscopic study and culture in the general laboratory of the 
Presbyterian Hospital revealed the results as shown in Table IX. 


TABLE IX 


ENDAMOEBA 


| | RICH. AN 
| TRICHOMONAS ANP 


HISTOLYTICA E. HIST. 
Stool examination 54 79 8 
| 
Both (direct stool | 38 63 5 


examination and 


Culture 98 162 13 
eulture ) 


A summation of the results of this study of vaginitis is shown in 


Table X. 
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TABLE X 


OF 


VAGINITIS 


CURED OF 


RE- “COR- 
TOTAL NO. CURED LIEVED | INSUFF.| NOT TOTAL RECTED 
STUDIED 282 | TREAT.*|CURED| CASES OF 
VAG. | BLAD. TOMS STUDIED | CASESt 
Trichomonas |Preg. 29; 11 3 26 5 : 37.9 45.8 
Nonpreg. 137) 58 16 107 12 42 38.6 59.7 
Trichomonas |Preg. 12 1 l 10 9 2 8.3 33.3 
and monilia|Nonpreg. 4 3 + i) l 75.0 75.0 
Monilia Preg. 40} 26 38 12 3 65.0 92.8 
Nonpreg. 20} 14 17 3 2 70.0 82.¢ 
Nonspecific Preg. on 3 0 0 100.0 100.0 
Nonpreg. 37| 24 34 10 3 64.8 88.8 


*Contains those patients who abandoned treatment and could not be followed. 
Their ultimate condition at time of discontinuance is unknown. Some of the latter 
had experienced relief of symptoms before discontinuing visits. 

;The corrected percentage of cures eliminates those who had insufficient treatment 
according to our standards. 


Discussion 


We believe that the instillation of a vaginal jelly is the most satis- 
factory method of self-treatment for the patient, and produces results 
equally as good as any method we thus far have used in the treatment 
of trichomonas. 

Additions of various chemicals have not appreciably increased the 
ultimate cures. Increased irritation was caused not infrequently by 
the addition of 1 per cent gentian violet. The addition of sulfanilamide 
or sulfathiazole in amounts varying from 3 to 30 per cent was no more 
efficacious than the basic jelly, except that the smears seemed to show 
a more rapid disappearance of cocci. Absorption into the blood stream 
of these sulfonamides could not be demonstrated, although as much as 
one ounce was instilled daily for a period of five days. 

The paradoxical eure of the monilia vaginitis by an acid jelly in 
such a high percentage of cases is hard to explain. It was more effec- 
tive for monilia than for trichomonas in this series. We plan to investi- 
gate further the rdle of the separate components of the basic jelly. The 
jelly offers, we believe, a safe method of treating vaginitis during preg- 
nancy as no untoward results were noted in our patients. 

In general, the shift of pH was toward normal vaginal acidity. Our 
observations confirm those of other investigators, that the pH of the 
vagina varies in its different portions as well as in the different phases 
of the menstrual eyele or amount of cervical secretion. We are not 
convineed that changing the pH of the vaginal secretion is the prime 
factor in freeing the vagina of infection, though symptoms are usually 
relieved. In support of these statements, 115 were considered cured as 
gauged by our standards while 239 of the total were symptom free. 
The standard for cure chosen was three consecutive negative smears 
obtained at the end of at least a three-month period of treatment. This 
criterion of cure, however, is only arbitrary, since a recent follow-up 
revealed that the vaginas of many of the patients still harbored infection. 
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They did not return of their own accord beeause they no longer had 
symptoms of vaginitis. Relief of symptoms is not synonymous with 
cure. These facts indicate either incomplete cure or re-infection. From 
this study we are inelined to believe that re-infection is most probably 
from the bladder. This does not explain, however, the initial infection 
of the vagina which we believe follows periods of intestinal infection. 
The male prostate serves as a primary focus in some instances. This 
leaves other unknown sources yet to be determined. Due to the preva- 
lenee of urinary tract contamination a similar invasion of the upper 
Miillerian traet probably does occur more frequently than has been indi- 
vated in the literature. Our experience in private practice with acute 
or chronie pelvie infection has been that they are more often associated 
with trichomonas or non-specific organisms, than they are with gonor- 
rhea. These pelvie infeetions may be due to the bacteria associated 
with the trichomonas as we never have been able to isolate the tricho- 
monas from aspirated material. The fluid from two Bartholin cysts 
contained trichomonas and in our opinion is a frequent cause of acute 
bartholinitis. A study of seeretions obtained from above the external 
os might offer important information coneerning re-infection. By the 
same inference, more careful study of upper urinary tract pathology 
will probably accord to these infections affeeting the trigone a more 
important rdle than at present. We are impressed by the faet that 
those patients in whom bladder changes were found generally had a 
more patulous urethra than normal. The urinary meatus in some of 
them was almost funnel shaped. Urethral diseases, sueh as granulations 


or partial strieture, were occasionally found. 


‘Conclusions 

1. A buffered acid jelly is an effeetive and acceptable method for the 
treatment of vaginitis. 

2. A shift in vaginal plT ean probably be produeed by a buffered 
acid jelly. 

3. Symptomatic relief ean be obtained in a high pereentage (84 per 
cent of patients) by this method. 

4. A large number of apparent cures of monilia and nonspecifie in- 
fection are reported. 

5. The pereentage of cures obtained compared favorably with meth- 
ods we previously have employed. 

6. Final eure has not been as frequent in our hands by any method 
as has been reported in many clinies. 

7. Treatment of concomitant urinary tract infection has helped to 
inerease our number of good results. We feel that this has been a 
‘ather neglected aspect of the treatment of vaginitis. 

8. Cooperative effort between the genitourinary and gynecologic 
specialties would benefit the patient. 
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9 Greater interest on the part of the gastroenterologist would un- 
doubtedly give added information. 
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Discussion 


DR. H. C. HESSELTINE.—Much of what Dr. Allen and Dr. Baum have pre- 
we cannot offer very 


sented agrees sufficiently with some of our views that 
divergent opinions. 

The fact that they presented their data withcut correction may explain why 
16 per cent of their vaginal trichomoniasis patients did not obtain relief by a 
single method of treatment. A careful survey of the literature or a critical study 
with a sufficient number of patients would bring one most likely to a somewhat 
similar conclusion. The results may be made to vary from a very favorable report 
to an average one depending upon the criteria for cure. The more rigid the 
criteria, the less favorable the result. As the essayists have pointed out, the 
patients should be followed for some time after apparent cure if one is to be cer- 
tain of the results. It is especially important to examine the patients immediately 
after the completion of the catamenia. 

Whenever one plans a new therapy it may be well to investigate the great 
number of medicaments and procedures which have received at least temporarily 
some support and perhaps popularity. From violent serubbing of the vagina to 
the simple topical application, from frequent to infrequent office visits, from 
liquids to powders the pendulum has swung and returned. 

Allen, Jensen and Wood, in 1935, pointed out the importance of the patient’s 
own urinary tract as a focal site. We agree that too little attention is paid to 
such sites as the patient’s urethra and bladder, cervix and gastrointestinal tract, 
and even to her husband. Instances occur in which both the prostatic secretion 
and the patient’s own urinary tract may be focal sites. Bowers and I have data 
which confirm some of these previous reports and emphasize even more the sig- 
nificance of these sites as sources of recurrence. Obviously then therapy must be 
directed at the vaginal condition and at all other involved areas. Fortunately 
most of the mild or early eases yield to many and various treatments. 

Drastie or extreme procedures upon the cervix and other structures will be in- 
dieated rarely and only after due consideration. The old question of the impor- 
tance of the Trichomonad and the associated bacterial flora persists. Recently 
Wolter, Campbell, and I observed that experimental production of vaginal tricho- 
moniasis in human beings was much more likely when there was an abnormal 
bacterial flora present. 

If it is the increased acidity that is beneficial then any sufficiently acidic sub- 
stance would produce the same response. Perhaps the value may rest with other 
substances in the jelly, as tragacanth, glycerin, or the preservative in it. 

Many members of this Society have their favorite therapies. It is recom- 
mended that enthusiasm be tempered with balance and control, and without cor- 
rection of data. Let us all follow the example of Allen and Baum in making a 
thorough and complete study, just as they are in the process of doing. Likewise, 
let us not be premature in arriving at conclusions. Let us know what our prepa- 
rations are and evaluate each substance in them. And let us not forget the likelihood 


of re-infection from the difficult cases. 
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DR. ALLEN (closing).—If we study these cases over a long period of time, we 
will find a great many of them recur. Whether that is due to lack of primary 
cure or re-infection is still to be determined. We are impressed also with the 
number of cases of pelvic abscess and salpingitis that are probably due to tricho- 
moniasis or associated infection with yeast. 

I think a great many of our postoperative infections and morbidities are due to an 
unrecognized vaginitis. Many times radical operations are done on the cervix, be- 
cause one slide is taken and nothing found. Every one of us must realize that in a 
patient with acute infection with the trichomonas it may take some time to find the 
organisms, 

As we study these cases we will find that some of the infections probably come 
from the gastrointestinal and urinary tracts. We should cooperate with the 
gastroenterologists and find out whether this infection comes primarily from the 


bowel. 


THE IMPORTANCE OF THE RH BLOOD FACTOR 
IN ERYTHROBLASTOSIS* 


KprrH lL. Porrer, M.D., DAvipsoun, M.D., AND 
ALLAN B, CRUNDEN, M.D., Cuicaao, 


(From the Department of Obstetrics and Gynecology, The University of Chicago and 
The Chicago Lying-In Hospital and the Pathological Laboratories 
of the Mount Sinai Hospital) 


HE Rh blood factor recently demonstrated by Landsteiner, Wiener, 

and Levine and his associates is of great clinical importance, be- 
cause of its possible relation to severe or fatal transfusion reactions 
and to the etiology of erythroblastosis. Several recent publications’ 
have described this factor and the relation it seems to bear to these 
two conditions, so that it is unnecessary to review the material in 
detail. Suffice it to say that the Rh factor is an antigenic substance 
found in human blood cells which is similar in some ways to other pre- 
viously described antigenie factors, the most important of which are 
A, B, M and N. It is inherited as a Mendelian dominant as are the 
others. It oeeurs only in the red blood cells as do M and N, and is 
not found in tissues and secretions as are A and B. No spontaneously 
occurring agglutinins for the Rh factor have been demonstrated and 
in this respect it resembles M and N; such agglutinins are present for 
A and B. When eells containing the Rh factor (Rh+) are introduced 
into the blood stream of a person in whom the factor is absent (Rh-—), 
agglutinins against it may be developed (i.e., it has iso-immunizing 
ability). Agglutinins are never produced for the M or N factor. For 
this reason the M and N factors are of no importance in blood trans- 
fusions while the Rh factor is of much importance. If blood contain- 
ing the Rh factor is introduced into an individual who is Rh negative, 
and antibodies are produced which are capable of agglutinating Rh 


*Read at a meeting of the Chicago Gynecological Society, April 17, 1942. 
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positive cells, the introduction of Rh positive blood by subsequent 
transfusion into such a sensitized person may result in the agglutina- 
tion of the donor’s eells in the recipient’s blood stream even though 
both individuals are of identical major blood groups (AB, A, B, O). 
If a fetus inherits the Rh factor from an Rh+ father, and the mother 
is Rh-, a break in the placental circulation will result in the introdue- 
tion of fetal Rh positive cells into the maternal Rh negative blood. 
Levine and others postulate that iso-immunization may thus be pro- 
dueed and that the antibodies thus formed may be transmitted back 
through the placenta from the maternal circulation into the fetal blood 
stream. These antibodies may adversely affect the hematopoietic sys- 
tem of the fetus and produce the condition known as erythroblastosis. 


Levine and his associates have tested the blood of over 1,000 indi- 
viduals and have found that, in the general population, 86 per cent of 
all individuals are Rh positive; 14 per cent are Rh negative. They 
have also shown that in a group of 111 women who have given birth 
to babies with erythroblastosis only 9 per cent are Rh positive while 
91 per cent are Rh negative. Javert has also tested 14 mothers stated 
to have had babies with erythroblastosis; 11 were Rh positive, and 3 
were Rh negative. 

The diagnosis of erythroblastosis can be established at autopsy in 
the majority of cases without much difficulty. There are times how- 
ever when pathologic changes are slight or are atypical and it is im- 
possible to be certain whether or not this condition exists. Among 
infants who survive, even greater difficulty may be encountered in 
positively establishing the diagnosis. Because of the bad prognosis 
for future pregnancies after the condition has once occurred, the diag- 
nosis is of more than academic interest and it is extremely important 
to arrive at an accurate conclusion. 

We have hoped that the determination of the presence or absence of 
the Rh factor in the maternal blood stream might prove of diagnostic 
aid in the questionable eases. 

As previously stated. Levine has shown the Rh faetor to be absent 
in only 14 per cent of the general population but absent in 91 per cent 
of women giving birth to babies with erythroblastosis. He does not 
state, however, what eriteria were used to establish the diagnosis of 
erythroblastosis in the infants of the mothers who were tested. 


Material 

During the past several vears many fetuses and infants have been 
examined at autopsy, at the Chicago Lying-in Hospital. These have 
come both from the service of this hospital and from other institutions 
and individual physicians. Following the discovery of the Rh blood 
factor, an attempt was made to obtain blood from all of the women 
who had given birth to infants and fetuses in whom there had been 
at any time a suspicion that erythroblastosis was the cause of death. 
This material, together with a few additional cases submitted because 
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of the interest of a physician in the Rh of the blood, forms the basis 
for the figures which follow. 

All of the determinations have been made in the laboratories of the 
Mt. Sinai Hospital. Serum for testing was obtained from 5 patients 
with agglutinins in the blood, and all specimens on which Rh determi- 
nations have been made were tested with at least three sera. Immu- 
nization of rabbits with rhesus monkey bloed has also been accomplished 
and this serum has been used in some eases in addition to the other 
three sera. 

The tests have been performed according to the method suggested 
by Levine. Two drops of the serum containing anti-Rh agglutinins 
were placed in a test tube of 7 mm. bore, and to this was added one 
drop of a 1 per cent suspension (in saline) of the cells to be tested. 
The tube was shaken and placed for one hour in a water bath at 37° C. 
If clumping was absent at the end of that time the tube was centrifuged 
for one minute at six hundred revolutions. If, after the tube was 
shaken, the e¢ells still failed to show visible agglutination, one drop was 
examined under the microscope. Known Rh+ and Rh-— blood cells were 
always run as a control simultaneously with each test. In the early 
phases of the work a similar test was set up at icebox temperature. 
This was later discontinued in view of our own experience and that of 
Levine which indicates that the Rh reaction is as a rule characteristic 
of that exhibited by so-called warm agglutinins. 


Discussion 


The conclusions which must be reached as a result of this multiple 
testing are (1) that the Rh factor is not a single constant entity, but 
is rather a mosaic of factors each of which may show some individual 
variation and (2) the agglutinins in the rabbit serum are not identical 
with those produced in human blood. Although blood from the major- 
ity of all individuals reacts uniformly with the various testing sera, there 
are occasional instances in which blood may be negative to one serum and 
positive to another. If the blood of any individual is not agglutinated 
by a serum known to contain anti-Rh agglutinins which are effective 
on other bloods, it means that the particular individual whose blood 
fails to react is capable of becoming immunized by any blood which is 
agglutinated by the testing serum. If, for instance, a wife is Rh+ to 
two sera and Rh-— to a third, while the husband is Rh+ to all three, it 
is evident that an Rh fraction is present in his blood to which she may 
become immunized. An antigenic analysis of the Rh factor has been 
published reeently by one of us (I. D.).§ 


The blood of 60 mothers giving birth to babies with erythroblastosis 
has been examined. The infants of 55 mothers have died and have been 
examined at necropsy ;* those of five mothers are living. Of these mothers 
54 are Rh-, and 6 are Rh+. Among the 6 who are Rh+, 3 babies were 
macerated and 3 were not. In a badly macerated fetus the diagnosis is 


*Sixty-six infants of these mothers have been examined at autopsy at the 
Chicago Lying-In Hospital, and five, delivered in subsequent pregnancies, have been 
examined elsewhere. One mother gave birth to twins both of whom died of the 
disease, Thirteen mothers have had a single subsequent pregnancy and one had two 
subsequent pregnancies. All infants have died of erythroblastosis. 
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TABLE I. THE RH FACTOR IN MATERNAL BLOOD IN RELATION TO THE AUTOPSY DIAG- 
NOSES ON THE FETUSES AND INFANTS OF UNSUCCESSFUL PREGNANCIES 


AGGLU- 
RH+ + + — TININS 
TERNAL BLOO TOTAL 
MATERNAL BLOOD OR + TOTAT | 
NO. % NO. % NO. % ENT 
Erythroblastosis 6 10.0 54 90.0 0 60 10 
Not erythroblastosis: 
Suspected clinically 23 72.0 4 15.5 4 12.5 3] 
No evidence clinically | 27 75.0 4 11.0 5 14.0 36 1 
Abortions 34 tao 5 11.2 6 133 45 
Total mothers 90 67 15 72 11 


sometimes difficult to establish, but in reviewing the case histories, 
autopsy protocols, and histologic sections of these fetuses, the diag- 
nosis still seems warranted in spite of the presence of the Rh factor in 
maternal blood. 

In all of the infants examined at autopsy the liver and spleen were 
enlarged, ectopic foci of erythropoiesis were present, and there was an 
increase in nucleated red cells in the peripheral blood. A description 
of the pathologie lesions found in these infants will be published by 
one of us (E. P.) in the near future. 

Among 31 mothers giving birth to infants and fetuses on whom some- 
one for some reason had made a diagnosis of erythroblastosis, but in 
which the diagnosis was not substantiated at autopsy; 5 were negative 
to all sera, 4 to at least one serum, 23 were positive to all. Thirteen of 
these diagnoses were based on fetal hydrops (10 Rh+, 3 Rh—) while 
the others were based on jaundice, increased numbers of cireulating 
normoblasts, or other disturbances (14 Rh+, 4 Rh—).* 

Two additional mothers who were suffering from active syphilis gave 
birth to babies (of one of these women two infants were examined) 
each of whom showed evidence of typical erythroblastosis plus syphilis. 
One mother was Rh+, the other Rh—. It has not been defigitely estab- 
lished whether syphilis in itself may produce a condition Identical to 
erythroblastosis or whether the two diseases are coincidental. We are 
inclined toward the latter view. 

In order to determine what relation fetal and neonatal deaths not 
due to erythroblastosis may have to the Rh factor in the mother, the 
blood of 45 women whose pregnancies ended in abortions, and 36 whose 
infants were stillborn or died shortly after birth from causes other 
than erythroblastosis were examined. Of those with abortions 34 were 
positive to all sera, 5 were negative to all sera, 6 were negative to one 


TABLE II. THE RH FactToR IN INFANT’S AND HUSBAND’S BLOOD IN RELATION TO 
THAT IN THE MOTHER’S BLOOD 


RH+ RH-— 


MOTHER’S BLOOD 


+ 
ob 
| 


Infant’s Blood: 
Erythroblastosis 25 
Not erythroblastosis 14 2 1 

Husband’s Blood: 
Erythroblastosis 2 
Not erythroblastosis 4 1 


noe 


_ *There have been eleven subsequent pregnancies in this group; all have resulted 
in the birth of normal children. 
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or two sera. Of those with later deaths 27 were positive to all sera, 4 
were negative to all sera, 5 were negative to one or two sera. 

The blood of 29 husbands has been examined; all but 2 were Rh+. 
One of those who was Rh— was the father of a baby with erythroblastosis. 

The blood of 59 infants and fetuses has been tested. Only 6 were 
Rh-. In three of these the mother was Rh+; in three Rh-. In one of 
the latter cases where the mother and infant were both negative the 
diagnosis was erythroblastosis and the mother exhibited anti-Rh ag- 
elutinins. (Nine of the mothers of this group of infants were not tested. ) 

Among all of the mothers in our series who had babies with definite 
evidence of erythroblastosis 90.0 per cent are Rh negative; among all 
of those with abortions or deaths from other causes, only 25 per cent 
are Rh negative. This would seem to indicate that the Rh factor is of 
little importance in association with fetal deaths due to causes other 
than erythroblastosis. It also suggests that if the diagnosis is at all 
doubtful, the presence of the Rh factor in maternal blood is supportive 
evidence against the diagnosis of erythroblastosis. 

Anti-Rh agglutinins have been demonstrated in only 10 women who 
have had infants with erythroblastosis. They have been present as late 
as two years following pregnaney.* <Anti-Rh agglutinins have also 
been found in two women during pregnancy who subsequently gave 
birth to normal babies and who had never previously had infants with 
erythroblastosis. 

Two women among the entire series giving birth to fetuses or in- 
fants which have been examined at autopsy and in which the diagnosis 
of erythroblastosis was established are now dead. One of these mothers 
had given birth to four normal children followed by five successive 
fetuses with erythroblastosis, all of whom we examined at autopsy. 
The other had had one normal child followed by five unsuccessful preg- 
nancies, the last being the only fetus we were privileged to examine. 
Kach mother died shortly after a transfusion (her first in each case) 
which was followed by a very severe reaction associated with oliguria 
and evidence of uremia. It is probable that both reactions were due 
to incompatibility of blood caused by the presence of anti-Rh agglu- 
tinins. Both women died prior to the discovery of the Rh factor. 


Summary 

Although 86 per cent of the population is Rh positive, isoagglutinins 
are not ordinarily present in the 14 per cent who are Rh negative (in 
contrast to the A and B antigens on which the main blood groups are 
based) ; in an individual who is Rh— (who does not naturally have the 
Rh antigen), agglutinins can be produced by the introduction of the Rh 
antigen into the blood stream. 

This introduction can be accomplished either by transfusion or by 
transfer, during pregnancy, of the Rh antigen from the fetal to the 
maternal circulation. 

When the mother is Rh— and the father is Rh+, either 50 or 100 per 
cent of the offspring will be Rh positive, the difference in percentage 
being dependent on whether the Rh factor in father is homo- or hetero- 
zygous. If fetal blood containing the Rh factor crosses the placental 
barrier and gains-access to the maternal circulation, agglutinins may 
be produced in her blood. 


*Subsequently one patient was found to have agglutinins six years after the last 
pregnancy. 
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If agglutinins are produced either as a result of direet intentional 
transfusion or by occult transfusion from the fetus, the subsequent 
introduetion of large amounts of blood containing the Rh antigen will 
result in the agglutination of this newly introduced blood and a fatal 
transfusion reaction may occur. 

When it becomes necessary to transfuse an infant suffering from 
erythroblastosis, the mother’s blood should never be used. If, as we 
believe, the disease is due to the effeet on the fetus of agglutinins 
transmitted to it from the maternal circulation, further introduetion 
of maternal blood would result in the introduetion of more agglutinins 
which would aggravate the disease. 

It has been contended that Rh negative blood should always be used 
to transfuse these infants because, in spite of the faet that they are 
practically always Rh positive, there is a possibility of free anti Rh 
agglutinins being present in their blood stream. We have not observed 
such agglutinins and have been unable to find a record of their demon- 
stration. It may bee questioned, therefore, whether it is necessary to 
transfuse with Rh negative blood on this basis. 

If cells and serum of patient and potential donor show no agglutina- 
tion after incubation at 387° C. for one hour followed by centrifugation 
at 600 revolutions for one minute, the blood of this donor can be used 
with safety, regardless of whether it is Rh positive or Rh negative. 

Since the majority of women who give birth to babies with erythro- 
blastosis are known to be Rh negative and may show anti-Rh ageglu- 
tinins, it is essential to use blood from a known Rh negative donor if 
it becomes necessary to transtuse one of these women. 

Since the Rh factor is present in approximately 86 per cent of the 
general population, about 12 per cent of all marriages will be between 
couples where the wife is Rh negative, and the husband Rh positive. 
It is in this group that the wife is capable of becoming sensitized to 
the Rh factor and of subsequently reacting on the fetus to produce 
erythroblastosis. Krythroblastosis, however, oeeurs in only a small 
percentage of these women and in our experience has been found in 
only about 0.1 per cent of all pregnancies (The Chicago Lying-in Hos- 
pital). To aeceount for the difference between potential and actual 
incidence, there are several conditions which may contribute: (1) in 
childless or one-child marriages the limitation in the number of off- 
spring makes the production of erythroblastosis impossible, (2) the 
Rh antigen in the infant may vary in its ability to stimulate the pro- 
duction of agglutinins in the maternal blood, (3) the ability of the 
placenta to prevent the passage of the Rh antigen may vary, (4) the 
maternal response to the introduction of the Rh antigen into the blood 
stream may vary, (5) the ability of the placenta to permit passage of 
agelutinins may vary. 

It becomes apparent that although a fundamental incompatibility 
between the genetic constitution of the male and female germ cells 
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may create a situation in which the occurrence of erythroblastosis be- 
comes a possibility, there must be other superimposed factors which 
determine whether or not the possibility will be realized. 

A few women giving birth to babies who appear to suffer from 
erythroblastosis are Rh positive and a few infants suffering from the 
disease are Rh negative. It may be possible that these infants are 
actually suffering from a different disease entity. It is certain that 
severe jaundice or generalized edema can occur independently of 
erythroblastosis, and it is possible that in a small proportion of those 
infants who have the fundamental disturbance in the formation and 
destruction of erythrocytes which is usually characteristic of erythro- 
blastosis, the condition may be a response to an entirely different 
etiologic agent. Only further investigations can settle this point. 

It seems justifiable, however, to conelude that in any ease where the 
diagnosis of erythroblastosis is doubtful, support for the diagnosis is 
obtained by finding the maternal blood Rh negative and the paternal 
and infant blood Rh positive. If the mother is Rh positive, the diagnosis 


of erythroblastosis is less probable. 


Conclusions 


The introduction of the Rh antigen into an individual in whom it is 
not normally present may result in the production of anti-Rh agglu- 
tinins. 

The introduction of the antigen may be accomplished by transfusion 
with Rh+ blood or by passage through the placental barrier of Rh+ 
cells from the fetal circulation. 

If anti-Rh agglutinins are produced, the subsequent introduction of 
large amounts of blood containing the Rh antigen may result in a fatal 
reaction. 

If anti-Rh agglutinins are produced, a subsequent pregnancy may 
terminate unfavorably because agglutinins transferred to the fetus 
may eause erythroblastosis. 

In suspected cases of erythroblastosis the absence of the Rh-antigen 
in the maternal blood, associated with its presence in the paternal 
blood, lends support to the diagnosis. 


We wish to express our gratitude to the many physicians and hospitals who 
have aided in the follow-up of the patients giving birth to these babies with 
erythroblastosis, and to Dr. Philip Levine for supplying the serum with which the 


study was commenced. 
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Discussion 

DR. RAPHAEL ISAACS.—The work on the Rh factor has shown that the eclas- 
sifications of certain causes of neonatal deaths are now out of date. The three 
common conditions in newborn infants in which a great number of nucleated red 
blood cells appear have been grouped together and it has been stated that these 
are all manifestations of the same process. We can now separate erythroblastosis 
fetalis as it is quite different from the other members of the group. 

What are the mechanisms by which the changes of erythroblastosis are pro- 
duced? There are probably several. First, the blood of the baby dissolves more 
quickly than normal, for we see products of destruction in the bile cells and at 
the same time stabilization of the products of hemoglobin degeneration, indicat- 
ing that hemolysis takes place in the fetus much more rapidly than normal. As a 
result the fetus tries to produce the red cells faster to compensate for this great 
loss. Another factor is the lack of oxygen, for the fetus evidently has great diffi- 
culty in getting oxygen from the mother. For this reason also the baby tries to 
make red blood cells faster than normal and they are poured out as immature 
forms. When the baby is born it still shows this lack of oxygen for it is dyspneic 
and cyanotic and its heart is much larger than normal. Evidently the heart has 
been working very hard to try to do with blood low in oxygen what it usually 
does with normal blood. 

A few years ago we knew nothing about the Rh factor. I wonder if there are 
not others factors which we do not know. Perhaps there is another condition 
very much like this one in which the mother is Rh positive and the infant Rh 
negative. Of course under such circumstances one would not expect erythroblastosis. 


DR. EDWARD L. CORNELL.—I would like to ask Dr. Potter what tendency 
there is for fetal hydrops to occur in different pregnancies. Many years ago I 
had a patient who had her first pregnancy with fetal hydrops and marked hy- 
dramnios, then five normal babies, and then the next pregnancy was a duplicate 
of the first. This was some fifteen years ago, when we knew nothing about the 
subject being presented tonight. In this case the husband and wife were first 


cousins. 


DR. FRED L. ADAIR.—We have had a number of these cases and I have found 
evidence of syphilis in a rather high percentage. I wonder if in the patients 


who had erythroblastosis whether syphilis was present. 


DR. ISRAEL DAVIDSOHN.—I have wondered what was the reason for the 
rapid acceptance of the Rh factor and the theory of the cause of erythroblastosis. 
One reason was that the discovery of the Rh factor was made by Landsteiner, the 
greatest living authority on blood groups. Then there has been a great deal of 
interest in the associated transfusion reactions to which Dr. Potter referred. 
Finally the ground for the hypothesis of erythroblastosis had been well prepared, 
for several years ago Darrow offered isoimmunization as a possible explanation for 
erythroblastosis. 

I believe we are justified at the present time in concluding that there are at 
least three different factors in Rh positive individuals. Some people have all 
three, some have two, and some have only one. What is the practical significance 
of that conelusion? That it is necessary, as Dr. Potter mentioned, not to be sat- 
isfied with the use of only one typing of serum against the Rh factor, but to use 
at least three. Possibly later we will find that there are more than three. 

Another important factor is that some of these serums agglutinate mon- 
key’s blood but not human blood. That means that there are differences be- 
tween the Rh factor in man and the Rh factor in the monkey. I am emphasizing 
this, because in the enthusiasm that follows the interest in this work there may 
be a tendency for it to be tried out by people who do not have enough experience 
to evaluate the many inherent sources of error. 
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SARCOMA OF THE UTERUS 
A Clinicopathologic Study of Twenty-Seven Cases 


Mitron D. Bossrk, M.D., JAMES N. Stanton, JR., M.D., 
PirrTsBURGH, Pa. 
(From The Western Pennsylvania Hospital, Institute of Pathology) 


HAT the evaluation of criteria of malignancy in uterine connective 

tissue tumors has been attended by considerable uncertainty is in- 
dicated by the many published attempts to establish reliable criteria. 
While several authors’ ? have stressed the number of mitotie figures as 
important, others* have stated that nothing short of metastasis is re- 
liable for diagnosis. There is further evidence of this confusion in the 
wide variations in published reports of the ratio of sarcoma. to fibroids 
of the uterus. These have ranged from less than 1 per cent to more 
than 10 per cent. 

This uncertainty in diagnosing sarcoma of the uterus has been expe- 
rienced in this laboratory also. It was felt that a follow-up of the 
cases was necessary to evaluate criteria for this diagnosis. For this 
reason a study of cases diagnosed sarcoma of the uterus in this institu- 
tion was undertaken. 

There were 27 of these since 1928 and in all of them the postopera- 
tive course has been followed. Only three surviving patients, because 
they were recent cases, were followed less than five years. The essential 
data of the eases have been’ summarized in tabular form (Table 1 


Discussion 

The most striking feature of this series is that invasiveness, gross or 
microscopic, closely correlates with a subsequent malignant clinical 
course. Of 13 patients whose specimens showed gross or microscopic 
evidence of invasiveness, all died or had reeurrence. Proof of malig- 
naney was established in 10 of these, but in the other three the degree 
of malignancy of the tumor appears indefinite (Cases 7, 13, and 23). 

Of the 14 patients in whom the tumor showed no gross or microscopic 
evidence of invasion, 12 are living and well, mostly five or more years 
after operation. One patient died of pneumonia and the exact cause of 
death is not known in the other case, although it appeared not to be 
sarcoma. 

Thus, the benign clinical course of the cases in which evidence of 
invasiveness was absent; and the fatal outcome of nearly all patients 
in which such evidence was present would make it appear that gross 
or microscopic evidence of invasiveness is a fairly accurate criterion of 
malignancy. 
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Fig. 1.—Photomicrographs from Cases 16 (A) and 25 (B) showing malignant 
microscopic appearance. The clinical course of both has been benign. Note large 
mitotic figure at bottom of 16 and marked cellularity of 25. ; 


_Fig. 2.—Photomicrographs from Cases 8 (A) and 14 (B) showing a less malignant 
microscopic appearance. Both cases died with metastases. Cell morphology rather 
— in both and mitotic figures not found. Note arrangement in bundles in 

ase 14, 
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CASES DIAGNOSED SARCOMA OF THE UTERUS* 


“+ ett) t+ | t++/+++ | ++ \Died (Date |Extension in pelvis at operation. Hard 
=u | ?) mass in cul-de-sac one month postoperative 

‘= | | + |Well 12 yr. 

| ++ + +4 + |Well 12 yr. 

= foo oe + + +4 + + |Died 1 yr. Pneumonia cause of death 

+ | tt] ++ ++ |Died 1 yr. |Metastases in lymph nodes at operation. 
at Origin in endometrium? 

+ | + + +++ Well differentiated adenocarcinoma of 
| uterus mixed with sarcoma. Sarcoma 
| eause of death 

+ Pr | ++] ++ ++ ++ |Died (Date |Areas of partially differentiated adeno- 
| | ?) carcinoma mixed with sarcoma. Cause 
| | of death sarcoma? 

t+ | + —| ++ |Died 3 mo. |Mesenteric metastases of sarcoma at 
| | | autopsy. Papillary cystadenocarcinoma 
| | | of ovary incidental finding 

| + — {Well 7 yr. 

t+ [adete | tt] ++ t ++ ++ |Died 3 days |Abscess between tumor and abdominal wall. 
| Peritonitis. Sarcoma arising in endome- 
| trium with extension to pelvis 

|Died 4 mo. |Operation was dilatation and curettage and 
| | excision of tumor in cul-de-sac. Radium 
we in uterus. Liver metastases 

+ = + + |Well 6 yr. |Radium in cervix 

| ++] + + - {Died 15 mo.|Examination negative and apparently well 9 

| mo. postoperative. Cause of death sarcoma? 
++ + + |Died 17 mo. |Previous hysterectomy for large adeno 
| fibroma. Operation this time was biopsy 
| of cervix and excision of metastasis from 
| right axilla. Radium in cervix. Chest 
| | metastases on x-ray 

_| | + + — |Well 5 yr. |Radium in cervix 

+ | ++] ++ + |Well 5 yr. 

_| #4 4+] ++ + ++] ++ + |Well 63 yr. |Pedunculated tumor of endometrial cavity 

me M23 | ++ + + + — {Well 5 yr. |Associated with adenomyoma uteri 

Rik Bae + + + — |Well 6 yr. 

+ =P — |Died 10 mo. |Cervical leiomyosarcoma 2 yr. ago. Re- 

i moval of large pedunculated tumor of 

| cervix and radium inserted 9 mo. ago. 

Recurrence excised from pelvis this time. 

| ++ +) +++ ++ |Died 22 mo. |Sarcoma arising in endometrial polyp, cause 

| | of death. Exam. 15 mo. after operation 

| | neg. for tumor but had hypertension, 

ee hyperthyroidism, and mitral insufficiency 

| - | ++ ++) ++ +] ++ + |Well 4 yr. |Case reported previously.4 Mixture of sar- 

co | coma and adeno- and squamous cell car- 

cinomas in endometrial polyp 

++ |Died 12 days|Tumor tight in pelvis and hard to remove. 

ae | __Intestinal obstruction cause of death 

+4 + +)/+++ + |Alive 34 yr. |Had nodules in abdominal wall few months 
| | after operation; these went away under 
i treatment. Definite recurrence of old 
| | sarcoma of uterus in abdominal wall for 
past year 
++] +4 +| ++ + |Well 3 yr. 
+t + ++] ++ — |Well 2 yr. 
| -pttt | +++] +4 ++] ++ + |Died 6 mo. /|Metastases to Fallopian tube and another 
| fibroid 


designations apply to microscopic characteristics of tumors.) 
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On the other hand, the various microscopic features such as increase 
in cellularity, variability in cellular morphology, anaplasia, giant cells, 
hyperchromatie nuclei, and even mitoses have not been reliable criteria 
of malignancy in this series of cases. While there is some correlation, 
a number of notable exceptions are found. Cases 2, 3, 12, 16, 17, 22, 
and 25 are examples in which the tumors appeared definitely malig- 
nant (Fig. 1) as judged by these criteria, and yet all the patients are 
well a number of years after operation. Cases 8, 11, and 14 are ex- 
amples in which the tumors appeared less malignant (Fig. 2) as judged 
by the same criteria and yet metastasized to distant areas and caused 
death of the patients. 

Most fatalities occurred within three years after the diagnosis was 
established. So far as this series is concerned, patients that survived 
even two years seem to have an excellent chance of cure. An exception 
to this is the patient in Case 24, who has had a reeurrence for at least 
the past year but is still alive three and one-half years after operation.* 

The ratio of the diagnosis of sarcoma uteri to fibroid uteri in this 
laboratory since 1928 has been approximately 2 per cent. While reports 
in the literature have given an incidence ranging from below 1 per cent 
to over 10 per cent, the average given has been 2 to 4 per cent. Ob- 
viously the higher figures probably consider ‘‘cellular fibroids’’ as sar- 
comas. Even with the relatively low incidence of sarcoma uteri in the 
present series, over 25 per cent of the patients survived five to twelve 
years following routine treatment as though they had had only ordinary 
fibroids. 

Sixteen of the 27 tumors apparently arose in fibroids. Ten of the 
16 patients are known to be well, mostly five or more years after opera- 
tion. Two died of causes other than sarcoma. Three have died of 
sarcoma and the sixteenth has a recurrence. Thus the proved malig- 
naney in this group is only 25 per cent. Only two of the 11 patients 
whose sarcomas apparently did not arise in fibroids are well. It is not 
certain if sarcoma was the cause of death in 3 of this group, but 6 of 
the 11 tumors, or nearly 55 per cent, have been proved malignant. 


Corseaden and Stout® found that the autopsy incidence of sarcoma 
in myomatous uteri was extremely low. They also found only 4 eases 
of proved sarcoma of the uterus following radiation therapy alone in 
over 40 thousand cases of fibromyoma. 

From this study it would seem advisable to use caution in making the 
diagnosis of sarcoma of the uterus, particularly in those arising in 
fibroids. Unless there is definite gross or microscopic evidence of inva- 
sion it appears likely that a fairly good prognosis should be given re- 
gardless of other microscopic features. The attention of the surgeon 
should be called to the presence of unusually cellular or otherwise ‘‘sus- 
picious’’ tumors but unless evidence of invasiveness is noted it might 
be well not to call them sarcoma, which usually connotes a bad prognosis 


*This patient has died since of sarcomatous metastases, three years and nine 
months after operation. 


' 
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In view of the importance of finding evidence of invasiveness in these 
tumors, careful examination of the gross specimen as well as the periph- 
ery of the tumor microscopically should be done in all cases. 

It is of incidental interest in this series of 27 eases that 3 of the 
tumors were a mixture of sarcoma and carcinoma and a fourth case was 
associated with a papillary cystadenocarcinoma of the ovary. Only 
two of the 27 patients were negroes. The average age at operation was 
somewhat over fifty-one years, with the youngest thirty years and the 
oldest sixty-eight. A rather striking feature is that only 1 of the 12 
patients under fifty years of age at the time of operation has died, 
whereas only 1 of the 15 patients over fifty at the time of operation is 
alive and well. The average number of pregnancies, when this informa- 
tion was given, was about 3, although 6 of the 20 had had no children. 
Sixteen of the patients had reached the menopause at the time of opera- 
tion, while 10 were still menstruating. Eighteen of 26 patients had had 
abnormal vaginal bleeding; 17 of the 26 had had pain; and 12 of 18, 
in which this information was given, had had abdominal swelling or 
tumor, as preoperative symptoms. Deep x-ray therapy following opera- 
tion appears to have had no strikingly beneficial effect on the course of 
the tumors in this series, since 8 of the 15 patients receiving it have 
died with sareoma or have had reeurrence. Three of 9 patients that had 
had panhysterectomies are known to have died with sarcoma or have 
had reeurrenece. On the other hand, only 4 of 15 patients that had 
supravaginal hysterectomies as treatment for sarcoma have died with 
sarcoma or have had recurrence. This suggests that the type of hys- 
tereetomy was not an important factor in prognosis in most of the cases. 


Summary and Conclusions 

A study of 27 eases diagnosed sarcoma of the uterus is presented. 
It appears from this study that the gross or microseopie evidence of 
invasiveness in uterine connective tissue neoplasms is a very important 
eriterion of the malignancy of these tumors, whereas the microscopic 
features such as increase in cellularity, variability in cellular morphol- 
ogy, anaplasia, giant cells, hyperchromatie nuclei, and even mitoses, are 
not nearly as reliable as criteria of malignancy; in fact, these findings 
were quite misleading in a considerable number of cases of this series. 
Unless there is evidence that the tumor is invasive, it seems advisable 
not to make the diagnosis of sarcoma. 

Whereas only 25 per cent of the so-called sarcomas arising in fibroids 
were proved to be malignant. Nearly 55 per cent of those not arising 
in fibroids were proved to be malignant. The ratio of the diagnosis of 
sarcoma uteri to that of fibroid uteri in the period covered by this re- 
port was approximately 2 per cent. 

Only one patient under fifty years of age at the time of operation has 
died, whereas only one patient over fifty years of age at operation is 
alive and well. 


| 
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EFFECTS OF ESTROGENIC THERAPY UPON OVARIAN 
FUNCTION 


I. When Employed During Normal Menstrual Cycles 


C. HamBuLen, M.D., D. V. Hirst, M.D., anp W. KENNETH CUYLER, 
Pu.D., DuruaAm, N. 


(From the Endocrine Division of the Department of Obstetrics and Gynecology, 
Duke University School of Medicine and Duke Hospital) 


A GENERALLY accepted concept of endocrinology is that the fune- 
tion of a gland is not stimulated but rather is depressed by its own 
intrinsic secretion. This coneept has been held applicable both to ade- 
quately and inadequately functioning glands. 

Two considerations were responsible for these investigations of the 
effects of estrogenic therapy upon the functional levels of ovaries: (1) 
The present widespread, contraphysiologic usage of estrogens in women 
in whom no proved ovarian failures exist, suggested the need for a 
clearer definition of the after effects of this empiricism. (2) The facet 
that recovery of full ovarian function results in a goodly number of 
women who had had prolonged or excessive estrogenic bleeding and who 
had been treated with a eyclie estrogen-progesterone schedule,! raised 
the question whether or not direct ovarian stimulation had occurred 
from what appeared to be essentially a complemental or substitutional 
regime. 

The present communication is concerned with analyses of the effects 
of hormonal and nonhormonal estrogens upon the normal ovarian fune- 
tion which is characterized by cyclic bleeding from progestational endo- 
metriums. The subsequent and second communication? of this series 
deals with the effects of estrogenic therapy upon anovulatory ovarian 
failure, wherein relatively cyclic episodes of estrogenic bleeding occurred. 


Methods 
This investigation concerns 30 healthy women who bled from progesta- 
tional endometriums. Their ages ranged from 16 to 35 years, and aver- 
aged 24.7 years. 
Four estrogens (3 hormonal and 1 nonhormonal) were employed: 
estradiol in the forms of its esters, the benzoate,* and the dipropion- 


*Estradiol benzoate (progynon-B) supplied by Schering Corporation, Bloomfield, 


N. J. 
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ate:* estrone;t estriol glucuronide;t and diethylstilbestrol.§ Estradiol 
and estrone were administered intramuscularly in oil. Estriol glu- 
euronide and diethylstilbestrol were given orally. 

Daily dosages were moderately small: estradiol benzoate 0.33 mg. to 
0.67 mg.; estradiol dipropionate 1.5 mg.; estriol glucuronide 450 oral 
units to 2,400 oral units; and diethylstilbestrol 1 to 6 mg. Sixty-one 
eyeles of therapy were administered during the first half of the ovarian 
eyele, i.e., from the fifth to the fourteenth day inclusive. Fifteen cycles 
of treatment extended from the fifth to the twenty-fourth day inclusive. 
Eight cycles of treatment were given during the last half of the eyele, 
i.e., from the fifteenth to the twenty-fourth day inclusive. 

Fifteen patients received therapy during single eyeles; 10 patients 
during 2 consecutive cycles; 7 patients during 3 consecutive cycles; 3 pa- 
tients during 4 consecutive cycles; and 1 patient received therapy during 
5 consecutive cycles. 

Endometrial studies were made prior to, during, and after the ces- 
sat 1 of treatment. Endometrial samples were taken by biopsy within 
the iirst twenty-four hours after the onsets of bleeding. Classification 
of the endometriums was done by one of us (KE. C. H.). 

Data upon the lengths of the cycles, and the durations and amounts 
of bleeding episodes before, during, and following therapy were an- 
alyzed. 

The urinary excretions of sodium pregnanediol glucuronide of 9 
patients before and during treatment were investigated by the method 
of Venning.® 

All patients received complete medical, gynecologic, and endocrine 
surveys which included determinations of basal metabolic rates and 
roentgenograms of the sella turcica. 


Data 


Therapy was administered during 84 ovarian eyeles. Following ces- 
sation of therapy clinical data were obtained upon 72 additional cycles. 
In all a total of 156 eyeles was studied. 


Dosage Schedules——The estrogens employed, their daily doses, the 
days of treatment in relation to the bleeding cycles, and the endometrial 
responses resulting are presented in Table I. 

1. Effects Upon the Endometrium.— A. Hormonal Estrogens: The 
endometrial responses were studied during 26 of the 52 cycles of treat- 
ment of 16 of 19 patients who received hormonal estrogens. Six of the 
26 endometrial responses were estrogenic; all of these were associated 
with therapy with estradiol. All endometriums studied during cycles 
treated with estrone and estriol glucuronide were progestational. Estra- 
diol was given during the first half of the cycle (fifth to fourteenth day) 
in 18 of the 19 eyeles of therapy: 11 eveles of treatment employed the 
dipropionate and 7 the benzoate. Kndometrial responses were studied in 
11 of these eyeles. Use of the benzoate yielded 2 estrogenic and 2 
progestational endometriums, and the dipropionate 4 estrogenic and 3 
progestational. (One of the progestational responses related to estradiol 

*Estradiol dipropionate (di-ovocylin) supplied by Ciba Pharmaceutical Products, 
Inc., Summit, N. J. 

yEstrone (theelin) supplied by Parke, Davis and Company, Detroit, Michigan. 

tEstriol glucuronide (emmenin) and 


§Diethylstilbestrol (estrobene) supplied by Ayerst, McKenna and Harrison, Ltd., 
Rouses Point, N. Y. 
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REGARD TO ESTROGENIC THERAPY AND ENDOMETRIAL, 


RESPONSES 


TABLE I, CLINICAL DATA IN 


ENDOMETRIAL BIOPSIES _ 


PATIEN 7 CYCLES ESTROGENIC PROGESTA- 
TIONAL 

Kstrone: | | 
0.2 mg. 5th to 14th day inclusive 3 | | 0) 9 
0.4 mg. 5th to 14th day inclusive 7 10 | 0 | 7 
0.2 mg. 15th to 24th day inclusive | 1 0 > 
0.4 mg. 15th to 24th day inclusive l l 0 () 
Summary: 0) 12 

Estradiol benzoate: | | | 

| 

‘ | | | 
0.33 mg. 5th to 14th day inclusive l 3 | l | l 
0.67 mg. 5th to 14th day inclusive | 
Summary: | 7 | 2 2 

Estradiol dipropionate: | | | 
1.5 mg. 5th to 14th day inclusive | 5 | 11 | t | } 
1.5 mg. 15th to 24th day inclusive | ] | 1 0 l 

Summary: 12 4 

Estriol glucuronide: | | | | 
1800 ou. Sth to 14th day inclusive| l | l 0 | l 
450 o.u. 5th to 24th day inclusive} ] | l | 0 | () 
900 ou. Sth to 24th day inclusive} 2 | 3 | 0 0) 
1800 o.u. 5th to 24th day inclusive} 3 | 3 | 0) | 
2400 o.u. 5th to 24th day inclusive| 2 | 4 | 0 () 
900 15th to 24th day inclusive| l () 
1800 o.u. 15th to 24th day inclusive} l l 0 (0) 
Summary: 14 0) 

Diethylstilbestrol : | | 

1 mg. 5th to 14th day inclusive | 10 26 9 ) 
2 mg. 5th to 14th day inclusive | l | 1 | l | () 
6 mg. 5th to 14th day inelusive ] | l 0) 0 
1 mg. 5th to 24th day inclusive | | | l | 0) | 0) 
2 mg. Sth to 24th day inclusive | l l | 0) 0 
3 mg. 5th to 24th day inclusive — | 1 | va 0) | 0 
Summary: | 32 | 10 5 


Total: 84 cyeles of therapy; 41 biopsies studied, 16 estrogenic and 25 progestational. 


dipropionate therapy occurred under cireumstanees wherein the cycle 
length was doubled; accordingly, this response, being only remotely re- 
lated to therapy, is regarded as having been the result of post-therapy 
recovery.) The one cycle in which therapy with the dipropionate was 
given during the latter half (fifteenth to twenty-fourth day) was charac- 
terized by the occurrence of a progestational endometrium. Progesta- 
tional endometriums were encountered during 12, or 85.7 per cent, of 
the 14 first treatment eyeles in which the endometrium was studied and 
during 77.7 per cent of the second treatment cycles. 

Subsequent to the cessation of therapy endometrial studies were made 
on 5 patients (4 patients who had had single cycles of therapy and one 
patient who had had 4 consecutive cycles of therapy) during a total of 
8 eyeles. Eighty-seven and one-half per cent of these endometriums 
was progestational. The only estrogenic response occurred in a patient 
whose last therapy (2 cycles previously) had embraced the use ot 
estradiol dipropionate. 

B. Nonhormonal Estrogen (Diethylstilbestrol): The endometrial re- 
sponses were studied in 15 of the 32 cyeles of treatment with diethyl- 
stilbestrol of 9 of the 13 patients. Sixty-six and seven-tenths per cent 


j 
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of the endometriums were estrogenic. Following cessation of treatment 
endometrial studies were made during 11 eyeles of 3 patients whose 
previous therapy had extended over 2 to 4 cycles: 2 endometriums were 
estrogenic and 9 were progestational, 18.2 per cent and 81.8 per cent, 
respectively. 

Table II summarizes the endometrial responses during and after ther- 
apy. 

2. Effects Upon the Lengths of the Cycles—<A. Hormonal Estrogens: 
There were no significant alterations either during or following therapy 
with estrone or estriol glucuronide. The eyeles during treatment with 
estradiol benzoate and dipropionate were shortened in length with two 
exceptions; with estradiol benzoate from 29.5 days to 24.7 days, and 
estradiol dipropionate from 32.2 days to 26.5 days. The average devia- 
tion of the treatment cycle lengths from the pretreatment cycle lengths 
was, however, —3.1 days for the benzoate and —7.1 days for the dipropio- 
nate. Following the cessation of therapy, the cyeles were of usual 
pretreatment lengths. In the cases of the 2 exceptions mentioned, 
estradiol therapy was followed by the absenee of the expected episodes 
of bleeding with sequential doubling in the lengths of the eyeles. 

B. Nonhormonal Estrogen (Diethylstilbestrol): Without relationship 
to dosage or to the time of the cycle during which diethylstilbestrol was 
administered, the lengths of treatment eyeles were altered in the ma- 
jority of instances. The eyecles of 5 patients were shortened from an 
average length of 29.6 days to one of 20.8 days. The cycles of 2 patients 
were lengthened from 25.4 days to 38.2 days. The lengths of the eyeles 
of 5 patients were not altered constantly in any direction. No significant 
changes occurred in the lengths of the eyeles of 1 patient. After cessa- 
tion of treatment, cycles returned to their usual lengths. Only one 
episode of uterine bleeding occurred concomitantly with therapy. 

3. Effects Upon the Duration and Amount of Bleeding.—A. Hormonal 
Ystrogens: The duration of bleeding was not altered significantly during 
or after therapy with estradiol benzoate or estriol glucuronide. The 
alterations following employment of the other estrogens were not marked. 
Following treatment with estrone, the average duration of bleeding was 
reduced from 6.6 days prior to therapy to 5.0 days during and 4.4 days 
following cessation of treatment. Following treatment with estradiol 
dipropionate, the average duration of bleeding was increased from 4.6 
days prior to therapy to 5.38 days during treatment, and 3.4 days follow- 
ing cessation of treatment. No marked alterations occurred in the 
amounts of bleeding during therapy or subsequent to its cessation. 

B. Nonhormonal Estrogen (Diethylstilbestrol): Following therapy 
with diethylstilbestrol the duration and the amount of bleeding tended to 
parallel the changes in the lengths of the eyeles. 

4. Effects Upon Withdrawal Time.—The eriterion employed for with- 
drawal bleeding was the occurrence of episodes of bleeding within a few 
days after cessations of therapy, and considerably in advance of ex- 
pected dates of bleeding. 

A. Hormonal Estrogens: No instance of withdrawal bleeding followed 
therapy with hormonal estrogens. 

B. Nonhormonal Estrogen (Diethylstilbestrol): The withdrawal times 
could be evaluated in 14 eycles of 7 patients. They ranged from two 
to eight days, the average being six days. The average length of the 
involved eyeles was 19.5 days. 

d. Effects Upon the Urinary Excretion of Sodium Pregnanediol Glu- 
curonide.—A. Hormonal Estrogens: The urinary sodium pregnanediol 
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glucuronide excretions of 3 patients prior to and during treatment were 
determined. The amounts excreted pricr to therapy were 36 mg., 29 
mg., and 0.0 mg., respectively, and during treatment 53 mg., 14 mg., and 
17 mg., respectively. The patient who excreted 14 mg. of the pregnane- 
diol complex during therapy bled from an estrogenic endometrium at 
the termination of that particular cycle. The number of determinations 
per patient cycle averaged 18 prior to therapy and 17 during therapy. 

B. Nonhormonal Estrogen (Diethylstilbestrol): Levels of sodium 
pregnanediol glucuronide excretion of 6 patients were established prior 
to and during treatment. Only 2 patients excreted the pregnanediol 
complex prior to therapy and none during therapy. Estrogenie endo- 
metriums terminated three of these treatment cycles. The number of 
determinations per patient cycle averaged 13 prior to therapy and 19 
during treatment. 

Discussion 

The contraphysiologie employment of moderately small doses of hor- 
monal and nonhormonal estrogens in women with normal ovarian fune- 
tion produced definite effects upon the menstrual cycle. 

As a group, the hormonal estrogens exerted little depressing effect 
upon corpus luteum function. Estradiol dipropionate, however, which 
was given in the largest amounts, yielded definitely depressing effects. 
The group percentage of estrogenic endometriums during therapy was 
16.7 while in the instance of estradiol dipropionate it was grossly 50 per 
cent, and on analysis 66.7 per cent. 

Diethylstilbestrol, even in the small amounts used, also depressed 
corpus luteum function. During therapy with this estrogen 66.7 per 
cent of all the endometrial responses studied were estrogenic while 
62.5 per cent of the endometriums at the termination of the first treat- 
ment cycles were estrogenic. 

Milligram for milligram diethylstilbestrol was given in larger daily 
doses than the hormonal estrogens. In those cycles, however, in which 
therapy was given during the first half (fifth to fourteenth day) and 
from which most of the endometrial data were obtained, diethy|stilbestrol 
was given in amounts of 1 to 2 mg. daily and estradiol in amounts of 
1.5 mg. daily. Not only were the doses in milligrams similar but also 
the effects on corpus luteum function were similar, 66.7 per cent de- 
pression in each instance. The fact that these effects were observed 
with the two estrogens which were given in largest amounts makes it 
probable that use of the other estrogens would have yielded similar re- 
sults if comparable doses had been employed. 


The relative potencies of the various estrogens remain, as yet, con- 
troversial. From our data it appears that diethylstilbestrol in daily 
doses of 1.0 mg. during the first half of the cycle is as effective in de- 
pressing corpus luteum function as 1.5 mg. of estradiol dipropionate. 
From other work by our group not yet reported and from the liter- 
ature Table III,* which summarizes relative potencies, has been compiled. 
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TABLE III. RELATIVE POTENCIES OF ESTROGENS IN THE HUMAN FEMALE 


CRITERIA RELATIVE POTENCIES 

1. Depres- 1.0 mg. estradiol = 3.0 mg. estrone = 0.67 mg. diethylstilbestrol 
sion of or on the basis of effective dosage 
corpus 1.5 mg. estradiol = 4.5 mg. estrone = 1.0 mg. diethylstilbestrol 
luteum 


function 


2, Vaginal 1.0 mg. estradiol = 2.4 mg. estrone = 1.2 mg. diethylstilbestrol 
smears* 

3. Hemo- 1.0 mg. estradiol = 3.0 mg. estrone = 5 to 6 mg. diethylstilbestrol 
stasis (daily doses) 

4, Manu- 1.0 mg. estradiol = 5.8 mg. estrone = 2.3 mg. diethylstilbestrol 


facturer’s 
claims* 


*Stoddard and Metzger: J. Clin. Endocrinology 2: 209, 1942. 


Following cessation of therapy with the hormonal estrogens, progesta- 
tional endometriums were encountered in 87.5 per cent of the eyeles. One 
of the patients who had progestational endometriums following cessation 
of treatment, had had 4 consecutive cycles of therapy. Following dis- 
continuation of therapy with diethylstilbestrol 80 per cent of the 
endometriums was progestational. Thus, no permanent depressions of 
ovarian function followed therapy of the order given by us. Larger 
dosages of estrogens and more prolonged therapies might alter this find- 
ing. The modus operandi of the temporary impairment of ovarian fune- 
tion described is probably one of pituitary depression. 


Therapy with estradiol benzoate and dipropionate was associated with 
shortening of the cycle lengths as is shown by the gross averages and 
the average deviations. Haman’ in a recent article computed the stand- 
ard deviation of the normal eyele to be +2.2 days. Our average deviations 
were —7.1 days for estradiol dipropionate and —3.1 days for the benzoate. 
It is apparent that the effect of the benzoate was hardly significant while 
that of the dipropionate is quite significant. Here again the difference 
in effect is in all probability due to the employment of larger doses of 
the dipropionate. That there were no changes in the cycle lengths dur- 
ing therapy with estrone and estriol glucuronide is probably due to the 
smaller doses used. 

Since it is the estrogenic phase of the cycle which determines cycle 
length, the shortening of the cycle lengths during therapy with estradiol 
dipropionate would presumably be explained on the basis of depres- 
sion of ovarian function, the occurrence of which has been established 
by the reversed endometrial responses during therapy. The assumption 
that shortening of the cycle lengths is due to decreased ovarian function, 
and thereby a decreased production of estrogens, does not hold true. 
Such an assumption is similar to saying that a short menstrual cycle 
is indicative of a low level of ovarian function and a long eyecle of a 
high level of function. The additional supply of estrogen given as 


| 

| 

| 

| 
| 


AND GYNECOLOGY 


AMERICAN JOURNAL OF OBSTETRICS 


therapy most certainly is metabolized and it is impossible to conceive of 
a lack in the amount of available estrogen. Ovulation is not a factor in 
cycle length because the cycles were shortened whether ovulations and 
progestational responses occurred or not. The eyele lengths were not 
shortened, as a rule, to the extent that a withdrawal effect could be 
postulated. A possible explanation is that the increased supply of 
estrogen causes more rapid proliferation and maturation of the endo- 
metrium with a decrease in length of the estrogenic phase of the eyele. 
The entire effects of therapy on the cycle lengths, therefore, doubtlessly 
occur at the endometrial level. 

Diethylstilbestrol therapy produced a number of effects on cycle 
lengths. The eyeles of some patients were shortened while others were 
lengthened. In general, those patients whose cycle lengths were long 
before treatment were shortened during treatment, and those which were 
short before treatment were lengthened during treatment. Of the group 
of 5 patients who had changes in both directions, the average cycle length 
before treatment was 28.0 days and the average deviation of all cycles 
during treatment was +4.6 days. This shows a significant trend toward 
lengthening. There is no correlation of these variations with dosage, and 
there is no obvious explanation for them. It is also interesting but not 
explained that the duration of bleeding episodes should vary with the 
changes in cycle lengths. 

Despite the fact that no persistent ill effects of therapy have been en- 
countered, these findings do not warrant any conclusions with regard to 
the ultimate results that might follow protracted therapy with larger 
doses of either hormonal or nonhormonal estrogens. 


Summary and Conclusions 


Moderately small doses of hormonal estrogens (estrone, estradiol 
benzoate and dipropionate, and estriol glucuronide) and of a non. 
hormonal estrogen (diethylstilbestrol) were administered contraphysio- 
logically to 30 women who had normal ovarian function. The hormonal 
estrogens, with the exception of estradiol dipropionate, had no depressing 
effect upon corpus luteum function, presumably because of insufficient 
dosage. Estradiol dipropionate which was given in larger dosages pro- 
duced definite depression of corpus luteum function which was equal in 
degree to the depression produced during therapy with diethylstilbestrol. 
Both of these estrogens were given in similar doses in terms of milligrams 
and each produced depression of corpus luteum function in 66.7 per cent 
of the treatment cycles. 

Definite and quantitative alterations in the menstrual cvele were ob- 
served during therapy with those estrogens which were given in larger 
doses. The changes with diethylstilbestrol were marked by their lack of 
uniformity. 
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The following conclusions seem warranted : 


1. Certain hormonal estrogens (estradiol) if given intramuscularly 
in adequate amounts will depress corpus luteum function. 

2. Diethylstilbestrol, even in the moderately small amounts used by 
mouth, will depress corpus luteum function. 

3. This depressing effect is not cumulative and does not persist after 
therapy. 

4. The only direct effect of therapy on the ovarian level of function 
was the depression of corpus luteum function. 

5. The other effects of therapy, i.e., on the eyeclicity and duration of 
bleeding, probably resulted from action directly on the endometrium. 

We acknowledge the cooperative aid of the group of healthy women studied. Part 
of the expenses of these studies was defrayed from grants to one of us (E. C. H.) 


from the Research Council of Duke University, from Ayerst, McKenna and Harrison, 
Ltd., Montreal, Canada, and from Schering Corporation, Bloomfield, N. J. 
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AN EVALUATION OF THE PREGNANEDIOL COMPLEX AS AN 
INDEX OF OVARIAN AND UTERINE FUNCTION 


SAMUEL L. Smecuer, M.D., F.A.C.S., 
BROOKLYN, 


AND Davin Bauer, M.S., M.D. 
¥. 
(From the Endocrine and Sterility Clinics of the Unity Hospital) 

HE corpus luteum and its hormones were early recognized as 

playing important roles in the complex metabolic and endocrine 
relationships in the human female. However, it was not until Marrian’ 
isolated pregnanediol from the urine of pregnant women in 1929, that 
extensive studies were undertaken to elucidate the nature of its sig- 
nificance. Subsequently, Venning and Browne? contended that preg- 
nanediol was a degradation product of progesterone and devised a 
method for its quantitative determination. Their studies indicated 
that pregnanediol was excreted only during the secretory phase of 
the menstrual cycle. It was suggested therefore that such determina- 
tions might afford both a valuable diagnostie index of ovulation and a 
gauge of the duration and functional activity of the corpus luteum. 


| 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Hamblen,* however, found not only marked variations of pregnanediol 
excretion in women with normal menstrual cycles, but also, that ex- 
cretion was not continuous throughout the luteal phase of the eyele. 
More recently Cope* concluded that pregnanediol exeretion does not 
provide a reliable estimate of the intensity of corpus luteum metabo- 
lism. These, and many other divergent opinions on various phases of 
the problem prompted our present study. 

Our purpose in this investigation is an attempt to evaluate preg- 
nanediol excretion as a diagnostic index of ovarian and uterine fune- 
tion. 


Methods and Materials 


‘or this purpose, titrations of sodium pregnanediol glucuronidate 
were estimated according to the gravimetric method of Venning.® 
Twenty-four-hour samples of urine were collected on consecutive days 
and extractions of conjugated pregnanediol were estimated within 
twenty-four hours of the end of each collection period. No preservatives 
were used. Specimens were refrigerated to prevent hydrolysis. The 
purity of the final precipitate was checked by melting point determina- 
tions in each instance and only those with melting points between 268 
and 271° C. were accepted. 

As had been pointed out by Venning,°® considerable losses occur in the 
separation of small amounts of this material. The loss appears to be 
largely due to solubility and is therefore more nearly a constant absolute 
amount than a constant percentage of the amount recovered. Since no 
correction for this loss has been made in our data, the values must be 
looked upon as relative, rather than absolute. In this investigation, 
titrations were estimated on the following groups of women : 


1. Controls: 
a. 4 with normal menstrual eycles 
b. 3 with primary sterility and normal cycles 
2. Before and after hormone administration: 
a. 6 with amenorrhea (three primary and three secondary) 
b. 4 with cyclic anovulatory menstruation 
e. 1 case of secondary sterility (two previous abortions) and normal cycles 
d. 1 with bilateral salpingo-oophorectomy, uterus intact 
e. 1 with supracervical hysterectomy, ovaries intact 
f. 1 with complete vaginal hysterectomy, ovaries intact 
g. 1 with panhysterectomy 
3. Endometrial biopsies were concurrently performed in an attempt to correlate 
these findings. 


Results 


Normals.—Four normal women were studied for a total of 14 men- 
strual cycles. Pregnanediol complex excretion varied from 21 to 64 
mg. per eyele. Fig. 1 represents four typical cycles of one of the sub- 
jects in this group. No two like amounts were found in the same pa- 
tient in successive cycles, nor was the duration of the excretion the same. 
In several instances, although pregnanediol could not be isolated on eer- 
tain days, it did reappear later in the luteal phase. From the amount 
excreted, one could not prognosticate the interval or the duration of the 


278 


SIEGLER AND BAUER: EVALUATION OF PREGNANEDIOL COMPLEX 279 


menstrual cycle. Fig. 2 represents the composite excretions of these 14 
eyeles. It was found that in no instance could any pregnanediol com- 
plex be isolated prior to the twelfth day of a twenty-four-day cycle, or the 
sixteenth day of a twenty-eight-day cycle. Moreover, there was no con- 
stant predictable excretion during a cycle. The greatest concentration 
oceurred between the tenth and sixth days before the onset of menstrua- 
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Fig. 2.—Composite graph of 14 normal menstrual cycles. 


tion, and menstruation invariably occurred from none to three days fol- 
lowing the disappearance of pregnanediol complex from the urine, re- 
gardless of its quantity or the duration of its excretion. It is likely that 
menstruation in all these instances was due to progesterone withdrawal. 

In three of these cases, endometrial biopsy and basal body temperature 
studies were concurrently done with urinary titration. In each instance, 
the first detectable appearance of pregnanediol complex oceurred at the 
peak of the rise in temperature after the trough, with a coincidental 
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ehange to an early secretory endometrium. It would appear that the 
Venning-Browne test is complementary to basal body temperature and 
endometrial biopsy studies in the determination of ovulation. 

Primary Sterility—Normal Menstruation: The 3 patients in this 
group had normal menstrual cycles and normal somatic findings. The 
complaint of sterility, however, brought them to our attention. Titration 
studies in this group yielded normal or diminished values, ranging from 
16 to 45 mg. of pregnanediol complex per eyele. Endometrial biopsies 
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Fig. 3.—Three typical cycles in primary sterility. 


revealed secretory or mixed types. Here again, as in the first group, 
pregnanediol excretion seemed to furnish a qualtitative index of luteal 
activity but did not give a quantitative estimate of progesterone secreted, 
as evidenced by the lack of correlation with endometrial biopsies (Fig. 3). 

Amenorrhea (Primary and Secondary) and Sterility.—Hypoplastic 
Endometrium: Titration studies on this group of 6 cases over a period 
of several months failed to vield any pregnanediol complex excretion 
and at no time did endometrial biopsies disclose a secretory phase of 
endometrium. 

A study of the effect of administered hormones on this group is shown 
in Table I. 

1. Estrolin, 10,000 I.U. daily, was given intramuscularly for fourteen 
consecutive days and was followed by progestin-in-oil, 5 mg. daily for 
seven days, with no resultant pregnanediol excretion. In two instances, 
vaginal bleeding resulted, and in both a secretory endometrial phase 
was found. 

2. Estrolin, 10,000 I.U. daily for fourteen days, followed by combined 
estrolin (10,000 I.U.) and progestin-in-oil (5 mg.) daily for the next 
fourteen days, similarly yielded negative pregnanediol excretion. In 
all instances, vaginal bleeding resulted. Three cases showed a secretory 
endometrium, one a mixed type, and the remainder were proliferative. 

3. Progestin, 10 mg. daily for five days, produced no effect on preg- 
nanediol exeretion. Vaginal bleeding occurred in two instanees from a 
proliferative type of endometrium. 
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TABLE I 


6 Cases of Amenorrhea: 3 primary and 3 secondary: Hypoplastic Endometrium 


SAGE* -ERIOD OF 
| ENDOMETRIAL BIOPSY AT | PREGNANEDIOL 
ESTROLIN BLEEDING EXCRETION 
EU. MG. (DAYS) 
100 M— 5 14—- 7 3 eases, secretory 0 
E+P 
10 M — 10 M.E. +5 l14 — 14 3 cases, secretory 
1 case, mixed 0 
2 cases, proliferative 
10 5) 2 eases, proliferative 0 
E+P 
10 M — 10 M.E. + 10] 14 —> 14 6 cases, secretory 1 case, 6.1 mg. 


*Estrolin, Lakeside Laboratories. Progestin-in-oil, Lakeside Laboratories. 


4. Estrolin, 140,000 I.U. in daily divided doses, followed by combined 
estrolin (10,000 I.U.) and progestin (10 mg.) daily for fourteen days, 
had no effect on pregnanediol excretion in all but one case, having ex- 
ereted 6.1 mg. Vaginal bleeding and secretory endometrial phases 
were noted in each instance. 

These observations suggest that progesterone may be secreted in 
sufficient quantity to produce endometrial modifications and bleeding 
without the urinary excretion of pregnanediol, indicating that the 
threshold dose of progesterone required for endometrial stimulation is 
below that at which the hormone is exereted as pregnanediol. It is sug- 
gested also, that estrogen and progesterone are synergistic in action with 
respect to, development of the progestational endometrium, particularly 
when they are simultaneously administered to an estrogen-primed endo- 
metrium.® 

Anovulatory Cyclic Menstruation.—F our sterile women with anovula- 
tory menstruations and proliferative, persistent, endometrial phases, 
were followed for several months to establish control records. Two thou- 
sand four hundred to 2,800 I.U. of pregnant mares’ serum was then ad- 
ministered intravenously in divided doses to each of the subjects. 

a. In two eases, with previously diminished pregnanediol complex 
excretion, pregnancy and progressively increasing pregnanediol exere- 
tion resulted (Fig. 4). 

b. In one ease, with previously absent pregnanediol excretion, the ad- 
ministration of pregnant mares’ serum and anterior pituitary-like sub- 
stanee, alone, in combination, or in sequence, produced neither a change 
of endometrial phase nor pregnanediol excretion. 

ce. Pregnant mares’ serum was without effect on endometrial phase 
and pregnanediol exeretion in one patient with a previously normal 
pregnanediol excretion. The administration of pregnant mares’ serum 
and anterior pituitary-like substance sequentially, produced a change to a 
mixed type of endometrium but no appreciable change in pregnanediol 
excretion (Fig. 5). 

There was apparently no correlation between pregnanediol excretion 
and endometrial biopsy studies, for excretion varied from negative to 
normal values in the presence of a persistently proliferative endo- 
metrium. 
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TABLE II. PREGNANEDIOL EXCRETION—OPERATIVE CASES 


MG. PROGES- 
MG. PROGES- | MG. PROGES- 
OPERATION com TERONE AD- | TERONE EX- | 
TROL PERIOD{ MINISTERED CRETED 
M.E. |Bilateral salpingo- 0 Ist day—30) 61 9.5 
oophorectomy 2nd day—30{ 
Uterus intact day—30) 
day—30} 5.3 
5th day— 0} 
| 11.4 
*R.A, |Supracervical 7.3 Ist day—50) 14.4 7.4 
hysterectomy 2nd day—50f 
Ovaries intact 3rd day—50) 40 
4th day— 0f 
18.4 
7.3 
= ca 
tA.B. |Vaginal hysterec- 8 Ist day—50) 11.8 7.6 
tomy 2nd day—50§ 
Ovaries intact 3rd day—s50) 76 
4th day— 0f 
19.4 
8.0 
11.4 
I.B. |Panhysterectomy 0) Ist day—50) 28 9.4 
9 
2nd day—s50f 
3rd day—50) 11.3 
4th day— 0f 
14.1 


*R.A., Pregnanediol estimation, 7 months after operation. 
+A.B., Pregnanediol estimation, 3 months after operation. 
tFactor 0.58 used in converting SPG to progesterone. 


The action of pregnant mares’ serum and anterior pituitary-like sub- 
stance was variable and unpredictable. 

Secondary Sterility (2 Previous Abortions) —Normal Menstruation: 
This patient was followed for two menstrual cycles, averaging 33 mg. 
of pregnanediol complex per cycle and eystic secretory endometrium 
(Fig. 6). 

a. Ten thousand I.U. of anterior pituitary-like substance in equally 
divided daily doses in second half of eyele yielded no significant change 
in pregnanediol excretion or endometrium. 

b. Progestin, 65 mg. in equally divided daily doses, was also without 
effect on pregnanediol excretion and endometrium. 

e. Estradiol benzoate, 14 mg. together with 140 mg. of progestin in 
equally divided daily doses, was administered intramuscularly in the lat- 
ter half of the eyele with resultant marked increase in pregnanediol ex- 
cretion to 65 mg., and change of endometrium to the mixed type, pre- 
dominantly secretory. 

These studies suggest that anterior pituitary-like substance and proges- 
tin-in-oil have little effect when given alone, but when estrogen and 
progesterone are simultaneously administered, the metabolism of proges- 
terone is enhaneed, with effect on both pregnanediol excretion and 
progestational changes. 
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Surgical Cases—This group included 4 women who had been sub- 
jected to varying degrees of gynecologic surgery. After a control 
period, progestin (120 to 150 mg.) was administered in daily divided 
doses, and urinary titration of pregnanediol complex was estimated in 
order to determine the amount recovered (Table II). It will be noted 
that hysterectomized women showed recoveries of 7.4 to 9.4 per cent. 
This study seems to indicate that the endometrium is not a necessary 
factor in the metabolism of progesterone and that the normal ovarian 
eyele was uninterrupted following hysterectomy when the ovaries were 
left in situ. 

Discussion 

Positive results are of greater significance than negative results, for 
eases that exerete large amounts of sodium pregnanediol glucuronidate 
suggest the occurrence of evelic ovarian function regardless of the type 
of endometrium found. Those patients that show a persistently negative 
excretion may be considered clinically as anovulatory, for we have not 
found a secretory phase of endometrium in any of our patients showing 
a persistently negative excretion. 

Cases of primary and secondary amenorrhea, and functional cyclic 
bleeding with hypoplastic, proliferative and mixed types of endometrium, 
excreted from none to variable amounts of sodium pregnanediol glu- 
curonidate. <A positive excretion does not always reflect progestational 
changes in the endometrium, for the endometrium may be refractory 
and thus not metabolize the progestrone to be used for progestational 
differentiation. On the other hand, if it is metabolizing, the endometrium 
may not have the ability to use the progesterone. 

There seems to be no obvious reason to object to a concept that postu- 
lates the secretion of follicular, and later, luteal hormones by the same 
cells at different phases of a life eyele of secretory activity.’ Evidence is 
accumulating to show that large follicles may begin to change their 
secretion, perhaps toward the luteal type, before ovulation.® 

A positive reaction, or the finding of conjugated pregnanediol may re- 
sult not only from the postovulative corpus luteum, or, as intimated by 
Zondek,® from the production of minimal amounts of progesterone by the 
corpus luteum of the preceding menstrual cycle which is doubtful, but 
from several other possible sources: the luteinization of granulosa or 
theea cells of the follicles; theca of atretic follicles; accessory corpora 
lutea in large follicles that have not ovulated, or possibly, some metabolic 
condition within the adrenal cortex, producing substances, if not sim- 
ilar, at least closely related to pregnanediol.’°""® 

Replacement therapy with estrogens and progesterone had no effect 
on pregnanediol exeretion or clinical picture, unless daily injections 
of large doses of the combined endocrines were given to an estrogen- 
primed uterus for at least fourteen days. When estrogen and proges- 
terone were concurrently given to an estrogen-primed patient, a notable 
synergistic effect was produced. It would appear that estrogen augments 
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the metabolism and utilization of progesterone when they are simul- 
taneously administered. 

Gonadotropic hormone, pregnant mares’ serum, given alone or con- 
eurrently with anterior pituitary-like hormone, seemed to stimulate 
ovarian activity which was reflected in increased pregnanediol excretion 
and a change in endometrial architecture toward the secretory type. 
This change, however, was not consistent in all eases. 


Summary and Conclusions 


1. Sodium pregnanediol excretion was studied in women with normal 
menstrual eycles and in those with varying degrees of functional and 
organie gynecologic pathology with a view to an evaluation of the 
Venning-Browne test as a practical index of ovarian and uterine funce- 
tion. To aid in this evaluation, endometrial biopsies and the effects of 
the administered endocrines were also studied. 

2. On the basis of our findings, we may conelude that pregnanediol 
excretion is not a positive index of ovulation nor of progesterone utiliza- 
tion and metabolism. While it is frequently complementary to endo- 
metrial biopsy and basal body temperature studies, the time-consuming 
nature of this test, together with the necessity of examining successive 
urinary specimens for ten to fourteen consecutive days in order to define 
a relative level of progesterone metabolism for one eyele, renders this 
method generally impracticable for diagnosis in c¢linical practice. 

3. Estrogenic hormone augments the metabolism and utilization of 
progesterone when the hormones are simultaneously administered to an 
estrogen-primed uterus. 

4. The action of gonadotropic hormones is not consistent in establish- 
ing biphasic ovarian response, as determined by the Venning test and 
endometrial biopsy studies. 

5. The endometrium is not necessary for the metabolism of endogenous 
and exogenous progesterone. 

6. It is possible that some at present undefined hormone influences, 
other than uterine, hepatic, or renal, will prove to be important in the 
metabolism of progesterone and pregnanediol excretion. 


This study was aided by a grant from the Lakeside Laboratories of Milwaukee, 
Wisconsin, for which we express our gratitude. We also wish to thank them for the 
liberal supply of estrolin and progestin; the Upjohn Company for gonadogen, the 
hormone of pregnant mares’ serum; and Ayerst, McKenna and Harrison for A.P.L. 
used in this investigation. 

The authors also wish to thank H. Behrens and Miss J. Harrup for their assistance 
in the laboratory. 
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ABSORPTION OF PROTEIN FROM THE VAGINA AND UTERINE 
CERVIX* 


MaxweE.L Rosenzweic, M.D., MarrHew WaAuzer, M.D., 
BROOKLYN, N. Y. 


(From the Division of Allergy and the Gynecological Service of the Jewish 
Hospital) 


apace absorption of drugs from the vagina has been studied 
by several workers, the absorption of proteins from the vagina 
and uterine cervix has not previously been demonstrated experimentally. 
In this report, absorption of peanut protein from the vagina and cervix 
was studied by a direct method,! which employed an immunologic tech- 
nique. 

There is abundant clinical evidence that absorption of drugs and 
chemicals from the vagina does occur. Cases have been reported of 
poisoning by bichloride of mereury, arsenic, belladonna, zine sulfate, 
iodoform, and earbolie acid which were used in the vagina. These 
observations, however, do not differentiate between vaginal and cervical 
absorption. 


Experimental work on drug absorption from the vagina has been done 
both in animals and human beings. Procedures for demonstrating ab- 
sorption from the vagina have been based on pharmacologic and chemi- 
eal principles. Macht? * demonstrated the absorption of alkaloids, in- 
organic salts, esters, and antiseptics from the vagina in cats, dogs, and 
rabbits. Macht cites the work of Hamburger in 1876 as the first re- 
corded experimental work in human beings on absorption from the va- 
gvina. Hamburger demonstrated the absorption of potassium iodide and 
potassium ferrocyanide. Robinson* showed the absorption from the 
human vagina of potassium iodide, sodium salicylate, quinine hydro- 
chloride, sucrose, and phenol red. In later experiments with dogs and 


*Published in Abstract, J. Allergy 9: 395, 1938. 
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cats, Robinson’ surgically severed the vagina from the uterus and demon- 
strated the vaginal absorption of several drugs as well as of insulin 
and of pituitary extract. 


The present investigation, which was performed in 1937, deals with 
the absorption of unaltered peanut protein from the human vagina and 
cervix. Peanut protein was selected because an appropriate serum for 
the study of this antigen was available. 


Technique 


The technique employed in the present study is a modification of that 
used by one of the authors! in studies of absorption of unaltered pro- 
tein from the various parts of the gastrointestinal tract. It is based 
on the following immunologic principles: The skin of almost any in- 
dividual ean be passively and locally sensitized to a particular protein 
by the intracutaneous injection of a serum taken from a patient who 
is hypersensitive to that protein and who presents a marked skin reac- 
tion when tested with it. When this protein is fed orally, subsequent 
to the cutaneous sensitization, its entrance into the circulation is marked 
by a local reaction at the sensitized site characterized by pruritus, ery- 
thema, and wheal formation. 

The technique for studying absorption of peanut protein from the 
cervix and vagina is as follows: The subject is passively and locally 
sensitized on the flexor surface of the forearm by an intracutaneous 
injection of 0.05 ml. of a 1-10 dilution of a serum containing reagins for 
peanut protein. This serum was obtained from a patient who developed 
severe allergic symptoms following the ingestion of peanut and who, 
when skin-tested with this antigen, manifested a marked cutaneous reac- 
tion to it. Nuts were excluded from the diet of the subject to be tested 
for a period starting twenty-four hours preceding the sensitization 
and lasting until the study was completed. Patients with hay fever, 
asthma, and other atopic illnesses were excluded from the study. 
Twenty-four or forty-eight hours after the subject was sensitized, she 
returned for the absorption. test. For this a peanut preparation, con- 
sisting of 5 Gm. of raw ground peanuts in 15 ml. of water, was used. 

For the purpose of studying absorption from the vagina, the cervix 
was covered with-a metal cap, or occasionally with a rubber diaphragm. 
A gauze sponge saturated with the peanut solution was then inserted 
into the vagina with the aid of a bivalve speculum. The speculum was 
withdrawn, and the patient assumed a sitting position. The sensitized 
site was then watched for the onset of the reaction. 


When cervical absorption was studied, a cotton applicator was dipped 
in the peanut solution and gently inserted for a distance of one-fourth 
to one-half inch into the cervical canal, where it was left in place. The 
patient was kept reclining on the table. 


Absorption of the peanut protein into the cireulation was marked by 
the development of a local reaction at the sensitized site on the fore- 
arm. The onset of this reaction was usually ushered in by pruritus. 
This was immediately followed by an erythema which progressed to 
wheal formation. The absorption time was measured from the time of 
introduction of the peanut solution into the vagina or cervix to the 
first objective evidence of a reaction at the sensitized cutaneous site, 
namely erythema or wheal formation. 
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Results 


Twenty-one subjects were studied. They were ambulatory obstetric 
and gynecologic patients chosen at random from private practice. They 
were all married patients varying in age from 21 to 65 years. They 
included patients in various stages of pregnancy, cases of primary and 
secondary sterility, and also patients under postoperative and _ post- 
partum observation. 

In four cases absorption from the cervix only was studied (Table 1). 
Positive results were obtained in all cases. The absorption times in 
these patients varied from nine to sixteen minutes. 

Seventeen cases were studied for absorption from the vagina (‘Table 
Il). These subjects were observed for at least one hour and sometimes 
longer. If no reaction developed the patients were dismissed and in- 
strueted to return if any alteration in the site occurred. Of the 17 
cases only 6 showed positive reactions (Table II). The absorption times 
in these cases varied from forty to one hundred and twenty minutes. 

Of the 11 patients who failed to show the reaction at the end of the 
first hour, 9 were studied after varying intervals for absorption from 
the cervix (Table IIIT). Five were tested at once for cervieal absorption. 


TABLE I. ABSORPTION OF PEANUT PROTEIN FROM THE UTERINE CERVIX 
ABSORP- 
TIME 


CASE | AGE | DIAGNOSIS RESULT 
| | IN 
| | | MINUTES 
4 30 | Pregnancy, tenth week Positive 12 
5 | 50 |Supracervical hysterectomy, sixth Positive 16 
| | month postoperative | 
8 65 Third-degree prolapse of uterus | Positive 11 
2 | 30 Cervical erosion | Positive 9 


TABLE II.—ABSORPTION OF PEANUT PROTEIN FROM THE VAGINA 


|PERIODOF| ABSORP- 


| 
CASE | AGE | DIAGNOSIS | | RESULT 
VATION IN TIME IN 
| | | MINUTES | MINUTES 
1 | 41 | Menopause 60 Negative 
6 21 Pregnancy, eleventh week 60 | Negative 
10 | 49 Supracervical hysterectomy, | S7 Positive 87 
| eighteenth month _ post- 
operative 
is | iSecondary sterility 41 Positive 4] 
18 26 Pregnancy, eighth week gee) Positive 40 
21 9) Sterility 60 | Positive 120 
24 +1 Functional amenorrhea 60 | Positive 100 
25 22 Retroversion of uterus 56 Positive 56 
9 37 No pathology 60 Negative 
13 26 Retroversion of uterus 60 Negative 
15 26 Sterility obesity GO | Negative 
16 | 3 Sterility 60 Negative 
| 24  |Pregnancy, nineteenth week 60 | Negative 
9 | 28  /|Pregnancy, fifteenth week 60 Negative 
22 | Fibroid. Three months fol- 60 Negative 
| lowing radium therapy 
23. | 22 Four months post partum 60 | Negative 
| 30s | Sterility Negative 


*Approximate time recorded by patient. 
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In all of these cases positive reactions resulted in from eight to thirteen 
minutes. It is possible that if a longer vaginal contact had been per- 
mitted some of these cases might have reacted during the second hour 
as occurred in Cases 21 and 24 (Table IT). 


TABLE III. ABSORPTION OF PEANUT PROTEIN FROM CERVIX IN CASES SHOWING NO 
ABSORPTION FROM THE VAGINA 


or| INTERVAL ABSORP- 
| VAGINAL BETWEEN TION 
CASE | AGE DIAGNOSIS per VAGINAL RESULT TIME 
CAL ‘TESTS UTES 
~ 9 37 |No pathology | Negative | 48 hours | Positive 25 
13 26 |Retroversion of uterus | Negative None* Positive 11 
15 26 |Sterility, obesity | Negative None* Positive i 
16 34 |Sterility | Negative | None* Positive 13 
17 24 |Pregnancy, nineteenth | Negative | None* Positive 8 
week 
19 28 |Pregnancy, fifteenth | Negative | None* Positive 9 
week 
22 49 |Fibroid. Three months! Negative | 24 hours Positive 18 
following radium ther- 
apy | 
23 22 |Four months post par-| Negative 24 hours Positive 13 
tum 
26 30 |Sterility | Negative 4 hours | Positive 19 


*Test performed at the completion of vaginal absorption test lasting one hour. 


One ease (26) which was negative after four hours of vaginal appli- 
‘ation was then tested for cervical absorption. A positive reaction re- 
sulted in nineteen minutes. 

Three subjects (9, 22, 23) who showed no evidence of absorption 
from the vagina were tested for cervical absorption after an interval of 
from twenty-four to forty-eight hours. The absorption times in these 
cases were twenty-five, eighteen, and thirteen minutes, respectively. 

Two eases which were negative on vaginal testing were not studied 
for eervieal absorption. 

Discussion 


By means of the direct immunologic method employed it has been 
possible to detect almost immediately the absorption of peanut protein 
from the human vagina and cervix into the circulation. Previous studies 
indicate that the results obtained with peanut may be reproduced with 
almost any other protein for which a serum, suitable for study, can be 
found. 

In every one of 19 subjects studied, peanut protein entered the cireu- 
lation in from eight to twenty-five minutes after its application to the 
uterine cervix. Sinee most of these patients presented no pathology 
of the vagina or cervix, it is justifiable to assume that such absorption 
is a normal physiologic phenomenon. 

While only minute traces of protein in the circulation are needed to 
light up the sensitized cutaneous site (studies with cottonseed extract 
have indicated that as little as 0.0001 mg. of nitrogen is required), such 
amounts may be sufficient to induce severe allergic reactions in individ- 
uals who are sensitive to these proteins. 


| 
| 
| 


290 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Absorption from the vagina proved to be more inconstant and slower 
than from the cervix, despite the fact that the area of exposed mucous 
membrane surface was larger and the amount of allergen employed was 
ereater than in the cervical studies. Positive results were obtained in 
only 6 of the 17 cases studied and in these the absorption times were 
uniformly slow, varying from forty to one hundred twenty minutes. 

The differences in absorption of protein from the vagina and cervix 
are not unexpected in view of the dissimilarities of the two surfaces. 
The cervical mucous membrane is made up of columnar, secreting epi- 
thelium, is rich in lymphaties, and is covered with an alkaline secretion. 
Such factors favor absorption. On the other hand, the vaginal mucous 
membrane is of the squamous type, is relatively poor in lymphatics and 
is covered with an acid secretion. These are properties which do not 
facilitate absorption. 

In the use or administration of medicinal substances by the vaginal 
route for therapeutic, prophylactic, or hygienic reasons, the possibility 
that they may rapidly reach the blood stream should be kept in mind. 
Unless definite precautions are taken, medication intended for local 
effect in the vagina is likely to contact the cervix as well, and unantici- 
pated rapid absorption may follow. Hence, it becomes necessary for 
the elinician to be mindful of the possible toxie properties of the medi- 
cation employed and also of its potentialities as an antigen. The thera- 
peutie agent may act as an excitant of an allergic reaction in an individ- 
ual who is already sensitive to it or, as a result of single or repeated 
applications, it may actively sensitize the patient. In the light of the 
above observations, there is room for a more discriminating selection of 
materials which are commonly used for vaginal douches, tampons, sup- 
positories, and for cervical treatments. On the other hand, when ab- 
sorption is desirable, as in the vaginal administration of hormones, con- 
tact of the medication with the cervix should enhance the therapeutic 
effect. 

Summary 

1. A direct method of studying the absorption of protein from the 
human vagina and cervix has been presented. 

2. Absorption of protein from the cervix is a normal phenomenon 
occurring in every case studied with peanut protein within a relatively 
short period, i.e., from eight to twenty-five minutes. 

3. Absorption of protein from the vagina is inconstant. It occurred 
in this series in six out of seventeen cases. Absorption of peanut pro- 
tein from the vagina is much slower than from the cervix, taking from 
forty to one hundred and twenty minutes. 
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THE RELATIONSHIP OF ERYTHROBLASTOSIS FETALIS TO 
INTRAUTERINE ASPHYXIA 


Pritur Roraman, M.D., HELEN Hopkins, M.D., 
Los ANGELES, 
(From the Hospital of the Good Samaritan, and the Children’s Hospital) 


HE close relationship between universal edema of the fetus, icterus 

eravis neonatorum, and anemia of the newborn infant has become 
generally recognized sinee the publication of an article by Diamond and 
his associates in 1932. Accurate statistical data on these disorders is now 
available and accordingly the efficacy of therapy can be analyzed more 
readily. The immediate mortality in the entire group has been reduced 
since the use of blood transfusions but is estimated at the present time 
to be approximately 50 per cent. This seems surprisingly high when one 
observes how simply and completely recovery occurs in occasional eases 
in which the patient receives only a single transfusion. Diamond! rightly 
emphasized that the prognosis is in part dependent on the predominating 
symptom. Thus cases of universal edema have the least favorable out- 
look and next in order are the severely jaundiced infants. Theoretically, 
failure to respond to transfusions as evidenced by continued hemolysis 
may follow the use of blood from an Rh negative donor possessing anti- 
Rh antibodies. It is our conviction, however, that the high death rate is 
not due entirely to the severity of the disease per se nor to incompatible 
donors but in at least a fair number of cases to intrauterine asphyxia. 

It is generally agreed that infants with erythroblastosis fetalis are par- 
ticularly susceptible to asphyxia, presumably because of the reduced 
number of oxygen carriers. In a recent article Javert? states that fetal 
distress is frequently encountered and places the incidence as over 50 
per cent. Additional evidence is contained in the autopsy protocols in- 
cluded in Diamond’s paper. Intrauterine asphyxia may be suspected in 
some of the eases he described as aspirated vernix caseosa and amniotic 
fluid were found in the lungs. 

So prominent are the clinical and laboratory findings which establish 
the diagnosis of erythroblastosis that the role assigned to asphyxia has 
been minimized or entirely overlooked. Once the diagnosis of erythro- 
hlastosis has been made, the physician seldom feels the need to look 
further. Moreover, complacency of this kind is favored by the fact that 
accompanying signs and symptoms usually attributed to erythroblastosis 
(pallor, listlessness, a feeble ery, subnormal temperature, inability to 
suck, abnormalities of respiration, and petechial hemorrhages) are like- 
wise familiar characteristics of the asphyxiated infant. 

As is well known, the most satisfactory evidence of intrauterine 
asphyxia relates to the aspiration of the amniotic fluid and its contents. 
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That sequence of events is obvious to the pathologist and to the clinician 
before him. Indeed the observations of the latter may be essential to the 
correctness of the diagnosis as the anatomic interpretation is often diffi- 
eult. The presence of amniotic fluid apart from cellular elements is not 
pathognomonic. Often, in fact, it cannot be differentiated histologically 
from pulmonary edema. Should death be delayed two or three days, a 
secondary or terminal pneumonia may obscure the primary disorder. 
The findings that warrant a diagnosis of asphyxia inelude chiefly the 
presence of desquamated amniotie epithelium, vernix caseosa, and 
lanugo hairs. Since these elements vary in amount from case to case 
and may occur in small quantities when death is attributable to some 
other cause, it must be repeated for the sake of emphasis that the diag- 
nosis of intrauterine asphyxia rests not only on the pathologie findings 
but on the preliminary clinical evidence of respiratory obstruction. 

An attempt to reduce the mortality rate of erythroblastosis fetalis by 
the prevention of asphyxia seems worthy of consideration. For many 
years, physicians have observed the tendency of the disease to make its 
appearance in successive pregnancies. The likelihood of recurrence is 
estimated at about 50 per cent. Investigations of recent years have 
shown that the predisposition to the disease may be explained on a 
hereditary basis. The newly discovered Rh blood factor in the fetus is 
regarded as a dominant mendelian characteristic. The nature of the in- 
heritanee is stated in terms of an isoimmunization theory which explains 
the maternal production of immune agglutinins and their subsequent 
passage through the placenta. 

The mode of delivery to be employed in women who have previously 
given birth to an erythroblastotic infant deserves emphasis; it represents 
a prophylactic point of attack. Analgesia and inhalation anesthesia are 
contraindicated. Since the incidence of intrauterine asphyxia varies 
directly with the duration of labor, the most rapid means of delivery is 
imperative. In such circumstances the justification for an elective 
cesarean section becomes absolute. 

Among 8 eases recently observed, death with manifestations of asphyxia 
occurred in five. In three of these, the duration of labor exceeded ten 
hours and no evidence of interference with the supply of oxygen to the 
fetus was apparent. In another, labor lasted less than two hours, but 
delivery was complicated by hydramnios with prolapse of the cord. No 
records of the duration of labor were available in the fifth case delivered 
in a small maternity hospital. In 3 cases that survived, labor lasted ten 
hours or less. 

It is apparent that the only safe way of avoiding a prolonged labor is 
to effect delivery by cesarean section. It should be performed under local 
anesthesia in order to eliminate the slightest disturbance from the anes- 
thetic. Only statistics sufficiently ample will prove what now represents 
a reasonable assumption, namely, that a history of erythroblastosis fetalis 
justifies cesarean section. 
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Case Reports 


Case 1.—The infant showed jaundice and anemia as clinical evidence 
of erythroblastosis. The hemoglobin was 63 per cent; red blood count, 
2,090,000; white blood count, 40,172; and erythroblasts, 597 to 100 


counted white cells. The respirations were labored and the entry of air 
was greatly diminished. A profuse bile-stained mucoid fluid could be 
aspirated from the trachea. Death from respiratory failure occurred 
twenty-six hours after birth. 
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The alveoli contained large amounts of finely granular material which 
stains with eosin. There were oceasional red cells, frequent epithelial 
squamae and lanugo hairs (Fig. 1). 

A bronchus contained large amounts of finely granular yellow brown 
pigment which did not give a reaction for iron and which was presumably 
meconium (ig, 2). 


Case 2.—The child appeared critically ill at birth; respirations were 
shallow and labored and characterized by an expiratory grunt. The 
entry of air was greatly diminished and showers of rales were scattered 
over both lungs. The spleen and liver were palpable. The hemoglobin 
was 74 per cent; red blood count, 3,760,000; white blood count, 14,000; 
and nucleated red cells, 213 to 200 white cells. Clinieal evidence of duo- 
denal atresia was confirmed by autopsy. Blood transfusion, intravenous 
fluids, oxygen inhalation and supportive treatment maintained life for 
five days. 


Fig. 3. 


The lungs showed sharply outlined areas of necrosis in which the 
alveolar walls, bronchi, and vessels were largely destroyed. In these 
areas were large clumps of bacteria and much nuclear debris. The alveoli 
elsewhere contained granular material which stained with eosin, ocea- 
sional neutrophiles, and red cells. Frequent alveoli contained epithelial 
squamae, and oceasional lanugo hairs (Fig. 3). 


Case 3.—The child required resuscitation at birth and repeated in- 
halations of ecarbogen during the first day. Dyspnea subsequently de- 
veloped; rales were present at the lung bases; and respirations ceased at 
the end of thirty hours. Jaundice and petechiae were noted during the 
first few hours. The hemoglobin was 30 per cent; red blood count, 
990,000; white blood count, 22,200; 300 nucleated red cells to 200 white 
cells. Histologic examination of the lungs showed that the alveoli con- 
tained large amounts of granular and translucent material which stained 
with eosin, occasional polymorphonuclear cells and red cells. In one 
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alveolus there was a clump of bacteria. Occasional alveoli contained 
thin, slightly refractile fibrillary-like structures which were apparently 
lanugo hairs. There were rare epithelial squamae in the alveoli. 


Case 4.—The infant’s condition was poor at birth and inhalations of 
oxygen and carbogen were frequently necessary. Respirations were 
feeble at times and later gasping and irregular. Cyanotie spells occurred 
frequently. Jaundice and a moderate amount of generalized edema de- 
veloped on the second day. Death occurred on the fourth day. The 
hemoglobin was 86 per cent; red blood count, 4,450,000; white blood 
count, 8,100; nucleated red cells, 201 to 100 white cells. Histologic 
examination of the lungs showed large amounts of amorphous, trans- 
lucent, and granular pink-staining material in the bronehi and alveoli. 
In this material there were rare epithelial squamae. No lanugo hairs 
were seen. 

References 


1. Diamond, L. K., Blackfan, K. D., and Baty, J. M.: J. Pediat. 1: 269, 1932. 
2, Javert, C. T.: Am. J. Opst. & GYNEc. 43: 921, 1942. 


OBSERVATION ON SYNTROPAN ON THE LENGTH OF LABOR 
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(From the Department of Obstetrics and Gynecology of the Milwaukee County 
Hospital and the Marquette University School of Medicine ) 


[* ORDER to corroborate the work of other writers, we have recently 
completed a series of cases in which the nonnarecotic, antispasmodic 
drug syntropan was used. The drug’s action is similar to that of 
atropine. It is an inhibitor to the parasympathetic nervous system and 
secondarily affects the smooth muscle cell. It has been suggested as ¢ 
method of materially shortening the length of labor. Abnormally pro- 
longed labor taxes mother, infant, and physician and leads to complica- 
tions which inelude uterine inertia, infection, and deleterious effects on 
both mother and infant. Unduly prolonged first stages of labor have 
always troubled the obstetrician and have stimulated, and many times 
foreed, him to use various methods to overcome this difficulty; thus 
country practitioners were prone to use the belladonna plaster on the 
parturient’s back. They believed that the pains became stronger and 
more effective, thereby shortening labor. Other physicians at times at- 
tempted more forceful means such as pituitary extract, thymophysin, ete. 
However, objections and disappointments were frequent and medical 
men have constantly looked for some harmless method to shorten 
materially the process of childbirth. 

While it is not our purpose to discuss the subject of uterine anatomy 
and physiology, it may be advantageous at this point to seek out the 
‘ationale of earlier workers in attempting to use such drugs as syntropan. 
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Goerttler investigated the ‘‘organie unity of the musculature of the 
uterus’’ and stated that the dilatation of the cervix and lower uterine 
segments oceurs when the arrangement of muscle fibers changes from 
an almost horizontal position to a vertical alignment as a result of un- 
coiling mechanism. He claimed that upper and lower uterine segments 
do not contract in different ways because of antagonistic innervation but 
‘ather because of the development of ‘‘structural changes in which con- 
tractions originally occurring in a circular direction around the uterine 
axis, gradually work tangentially consequent on the verticalization of the 
muscle units in the lower uterine segment.’’ Muscular resistance is there- 
fore found at the point where these essential changes take place, namely 
the cervix. On this basis Kreis developed at his Strasbourg Clinie what 
he termed the ‘‘acecouchement mediecal’’ in which he used ‘‘spasmalgin,’’ 
an antispasmodic which contains atropine and opiates. The anti- 
spasmodic aimed at weakening or eliminating the resistance of the active 
condition of contraction of the cervix and at the same time the con- 
traction of the upper uterine segment. Ivy and Rudolph, discussing the 
physiology of the uterine musculature, refer to four different types of 
activity of the uterine musculature during labor, namely three types of 
contractions called auxotoniec, isometric, and brachystatic, and one type 
of relaxation called mecystatic. The auxotonie and isometric contrac- 
tions enable the uterus to exert expulsive pressure, while brachystasis is 
the maintenance of this tension in the shortened smooth muscle; in con- 
trast, mecystasis is the maintenance of a lengthened status of the smooth 
muscle of the uterus. In the ease of the uterus the upper uterine seg- 
ment thickens by contracting brachystatically and the cervix dilates by 
relaxing mecystatically. Thus if a drug could be found that would 
stimulate auxotonie, isometric, and brachystatie contractions of the upper 
segment and at the same time allow mecystatie relaxation to occur in the 
lower uterine segment and cervix, this would speed up labor. Brenkhahn 
econeluded that atropine in small doses caused a relaxation of the 
sphineter of the portio vaginalis of the uterus, but it was only of value 
in tetanic contractions. Hirsch claims that atropine causes a relaxation 
of the portio but has only a slight stimulating effect on the uterine body. 
For vears it has been known that spasmodic constrictions of various 
muscular orifices of the human system have responded under drugs which 
depress the parasympathetie nervous system, atropine being used in 
pylorospasm, gall bladder colic and the like. Thus atropine and later 
syntropan whose earlier usage was restricted to spastie conditions of the 
gastrointestinal system was attempted in obstetrics. 


Syntropan is a nonnarecotie antispasmodic, the phosphate salt of the 
tropie acid ester of 3-diethyl-amino-2-2-dimethyl propanol which is de- 
rived in turn from atropine by hydrolvsis. Svntropan’s action as a 
paralysant of smooth muscle of isolated frog intestine is about twenty to 
fifty times weaker than atropine but its mydriatie activity is 10,000 times 
weaker. The drug has been used in labor by Hillis, Pline, Stoll, Gam- 
statter, Hirsch and others. 

At the onset of our investigation it was realized that the most im- 
portant fact, and one neglected by earlier investigators, was the exact 
starting and end points of the first stage of labor. Rectal palpation of 
the cervix noting the exact amount of dilatation seemed easy and satis- 
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factory. Three centimeters of dilatation were chosen as the arbitrary 
starting point of the first stage. Thus throughout this report the first 
stage is said to begin at 3 em. dilatation and ends with complete dilata- 
tion. The usual methods of determining the beginning and ending of 
the second and third stages were used. 


Results 


In our first series (Table 1), 50 mg. tablets were given to unselected 
primigravidas and multigravidas in active labor with a cervical dilata- 
tion of 3 em. The medication was repeated every three hours through 
the first and second stages. The membranes were intact in all eases and 
were intentionally ruptured at complete dilatation in an equal number of 
treated and untreated patients. Sedation, when used, consisted of 
morphine sulfate, gr. 1%, and scopolamine, gr. 459. The number of cases 
receiving sedation was very few. This series consisted of 18 primi- 
eravidas of which 4 were colored and 14 were white. Their average age 


TABLE I 


PRIMIGRAVIDAS MULTIGRAVIDAS 


Control Patients 


Number of patients 23 22 
Average age 19 27 
Parity 0 3 
Drug administration 0 0 
Duration first stage 6 hr. 24 min. 3 hr. 
Duration second stage 1 hr. 48 min. 24 min. 
Duration third stage 12 min. 11 min. 
Untoward symptoms 0 0 
Treated Patients 
Series 1: 
Number of patients 18 23 
Average age 21 27 
Parity 0 3 
Drug administration 2 tab. stat, q 3 hr. 2 tab. stat, q 3 hr. 
? 1 q 
Duration first stage 5 hr. 12 min. 2 hr. 48 min. 
Duration second stage 1 hr. 42 min. 30 min. 
Duration third stage 6 min. 7 min, 
Untoward symptoms 0 0 
Series 2: 
Number of patients 10 10 
Average age 20 years 27 years 
Parity 0 2 
Drug administration 2 tab. stat, q 2 hr. 2 tab. stat, q 2 hr. 
Duration first stage 6 hr. 20 min. 2 hr. 54 min, 
Duration second stage 2 hr. 20 min. 30 min. 
Duration third stage 10 min. 9 min. 
Untoward symptoms 0 0 
Series 3: 
Number of patients 10 10 
Average age 23 years 29 years 
Parity 0 3 
Drug administration 4 tab. stat, q 2 hr. 4 tab. stat, q 2 hr. 
Duration first stage 8 hr. 30 min. 3 hr. 18 min. 
Duration second stage 1 hr. 23 min. 29 min. 
Duration third stage 10 min. 10 min. 


Untoward symptoms 0 0 
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was 21 years, the youngest 14 years and the oldest 34 years. Hight of 
these patients received a total of 100 mg. of syntropan, 6 received 200 mg., 
3 received 300 mg., and one a total of 400 mg. before the first and second 
stages of labor were completed. The average length of the first stage was 
five hours and twelve minutes, while the second stage was one hour and 
forty-two minutes. Thirty per cent of the patients noted an increase in 
the severity of their pains although all were told that they were re- 
ceiving an analgesic drug. In this series there were 23 multigravidas 
with an average age of 27 years. The maximum dosage used was 300 mg. 
The average length of the first stage was two hours and forty-eight 
minutes, the second stage lasting on an average of thirty minutes. 
Thirty-five per cent of the multigravidas experienced an increase in the 
severity of their pains. 

In order to increase the possible effect of the drug, the time interval 
between subsequent doses was reduced to every two hours instead of three 
and the dosage remained the same, i.e., two tablets of 50 mg. each. Ten 
primigravidas were included in this group with an average age of 20 
years. The first stage of labor averaged six hours and twenty minutes, 
an increased time of one hour and eight minutes over the previous series. 
The age of the 10 multigravidas averaged 27 years and the parity two. 
The average length of the first stage of labor was two hours and fifty-four 
minutes. 

In the third series of patients four tablets of the drug were adminis- 
tered at exactly 3 em. dilatation with two tablets being repeated every 
two hours. Ten primigravidas and 10 multigravidas were used. The 
average age of the former was 23 years, of the latter 29 years. The 
multigravida averaged a parity of three. Although the initial dose of 
the drug was thus increased 50 per cent, the first stage of labor for these 
primigravidas lasted on an average of eight hours and thirty minutes, 
thereby lengthening this stage by two hours and ten minutes instead of 
shortening it as many investigators have reported. The multigravidas 
had complete dilatations in three hours and eighteen minutes; again the 
first stage of labor was lengthened rather than shortened. The second 
stage of labor in this group averaged one hour and 23 minutes in the 
primigravidas, and 29 minutes in the multigravidas. 

There was a total of 45 control patients. They did not receive medica- 
tion but cervical dilatation was observed in a like manner. Twenty-three 
of the control patients were primigravidas averaging 19 years of age. 
The average length of their first stage was six hours and twenty-four 
minutes, their second stage one hour and forty-eight minutes. Twenty- 
two multigravidas acted as controls, their average age being twenty-seven 
vears and their parity three. Their first stage lasted on an average of 
three hours and their second stage twenty-four minutes. 


Summary 


A total of 48 primigravidas received syntropan under various condi- 
tions as to time of administration and amount. In all instances the drug 
was given at a definite progress point and its effect observed from that 
point onward. The average duration of the first stage of labor for all 
primigravidas receiving the drug was six hours and eighteen minutes; 
the control patients averaged six hours and twenty-four minutes or a 
total. difference of six minutes between the treated and untreated primi- 
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eravidas. Forty-three multigravidas received syntropan. Their first 
stage of labor averaged two hours and fifty-four minutes while twenty- 
three control patients averaged three hours of first stage labor. It must 
be said that in no case did we note any unpleasant effect from receiving 
the drug; 30 to 35 per cent of all patients complained of an increase in 
the severity of their pains. Tabulation of the second and third stages 
of labor was incorporated simply for the completeness of the record. 


Bibliography 


Goerttler: Die Architektur der Muskelwand des menschlichen Uterus und ihre 
funktionelle Bedeutung, Morphol. Jahrb. 1930, LXV. 

Kreis, J.: Strasbourg med. 89: 586-591, 1929. 

Ivy, A. C., and Rudolph L.: Surg., Gynec. & Obst. 67: 188, 1938. 

Stoll, J. E.: Am. J. Ospst. & GYNEC. 42 (3): 473, 1941. 

Brenkhahn: Med. Welt, March 20, 1937, p. 394, quoted by Brit. M. J., July 10, 
1937. 

Hirsch, E. E.: Brit. M. J. 2: 559, 1937. 

Fromherz, K.: Quart. J. Pharmacol. & Exper. Therap. 60: 1, 1937. 

Hillis, D. S.: Am. J. Surg. 48: 125, 1940. 

Clark, B. B.: J. Pharmacol. & Exper. Therap. 63: 5, 1938. 


INTRACYCLIC BLEEDING 


Ropert B. GREENBLATYT, M.D., Augusta, Ga. 


(From the University of Georgia School of Medicine) 


HE periodic occurrence of bleeding during the intermenstruum vary- 

ing from spotting to short bouts of hemorrhage of one or two days’ 
duration, is occasionally encountered in apparently normal menstruating 
women. This bleeding occurs between the ninth and seventeenth days 
of the cyele and is frequently midmenstrual. This entity has been recog- 
nized by the Germans who refer to it as the ‘‘kleine Regel’’ (the little 
menstruation) and by the French who refer to it as the ‘‘régles sur- 
numéraires’’ (supernumerary or false menstruation). Midmenstrual 
bleeding may be ‘‘a throwback’’ in man’s phylogeny for it suggests ¢ 
reversion to a primitive event in the sexual eyele which is disappearing 
in the process of evolution. In the rhesus monkey, intermenstrual bleed- 
ing, Macroscopic or microscopic, occurs in the majority of ovulatory 
eyeles but never in anovulatory ones.' Periodic interval hemorrhage has 
its homologue in the estrus eyele of certain lower animals. In dogs, 
interval bleeding occurs immediately before ovulation (proestrus) and 
in cows at the time of ovulation (estrus). 


Midinterval bleeding is apparently related to the time of ovulation 
in both women and monkeys. 


Hartman' demonstrated that intermenstrual bleeding in the macaque 
was an infallible sign of ovulation. In 20 per cent of 61 cases of 
‘“mittelsehmerz’’ studied by Wharton and Henrikson? there was inter- 
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menstrual bleeding, profuse enough to require protection. These in- 
vestigators examined microscopically the vaginal washings of 5 women 
with no gross bleeding and found blood in all. Papanicolaou" found 
mild intermenstrual bleeding, too slight to be recognized by the women 
themselves, in 18 per cent of normal adults on the twelfth or thirteenth 
day of the eyele and in 24 per cent he found erythrocytes in the vaginal 
smear made about the time of ovulation, The flow at ovulation time is 
sufficiently gross to attraet the attention of probably less than 5 per 
cent of women (Rock*). The cyelie occurrence of tinged leucorrhea at 
the midinterval may be considered a probable sign of ovulation (Mazer 
and Israel®). 


The inconvenience caused by ovulation bleeding is usually negligible. 
Nevertheless, because of apprehension on the part of the patient, aid is 
frequently sought. Occasionally, however, the intraeyelie bleeding 
may be prolonged and copious, requiring attention. It may well be 
that most cases of polymenorrhea may fall into this category.  Kndo- 
metrial polyps, submucous fibroids, cervical or uterine malignancy must 
be eliminated in the differential diagnosis. Curettage usually offers re- 
lief for many months but recurrences take place. Intraecyelic bleeding 
that is sufficient enough to attract attention is abnormal. In many 
women the eyele is shortened to twenty-one to twenty-three days, and 
it appears to them that they bleed off and on. When eyelie hypermenor- 
rhea is further complicated by profuse midmenstrual bleeding which 
recurs with monotonous regularity, the patient may soon be physically, 
as well as psyehieally, upset. In some patients, following right upon the 
prolonged menstrual flow, ovulatory bleeding may aceount for bleeding 
throughout the whole abbreviated intermenstruum. 

The control of midmenstrual bleeding in a small series of 6 patients 
varying in age from 19 to 89 years by the use of chemically pure 
androgenic substances was particularly gratifying as to warrant this 
report. Of the patients in this series, two were sisters. Another, who 
had been sterile, conceived several months after menses were stabilized 


and therapy stopped. Two typieal ease reports follow: 


CasE 1.—A physician’s wife, 39 vears of age, had a twenty-one- to 
twenty-three-day cycle and for the past twelve to fifteen years had been 
troubled with dysmenorrhea, hypermenorrhea, and midmenstrual bleed- 
ing, which was usually prolonged but only at times profuse. Various 
therapeutie procedures were tried with little success. Thorough curet- 
tage after the onset of a midmenstrual occurrence of bleeding revealed 
an early preseeretory endometrium. Complete relief was obtained for a 
few months. Reeurrence of the syndrome soon followed. The intracyclic 
bleeding differed from the menstrual episode in that the latter was at- 
tended by the prodromal symptoms of breast turgidity, menstrual 
molimina and dysmenorrhea. Thirty to 75 mg. of testosterone propio- 
nate were administered parenterally in divided doses at weekly intervals 
during the intermenstruum, with disappearance of the intracyclice bleed- 
ing. Therapy was continued for seven months and then stopped. Three 
months later there was a recurrence of the midmenstrual bleeding. When 
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androgens (methyl testosterone) were administered orally in 10 meg. 
doses daily during the intermenstruum, the results were similar to that 
previously obtained. This therapy was continued for six months and 
when medieation was onee more discontinued there soon followed another 
recurrence of the bleeding though much milder in character. Re-institu- 
tion of oral androgen therapy was again followed by good results. Five 
months later medication was again discontinued and during the past 
vear the patient has remained free from midmenstrual bleeding except 
for mild spotting on the ninth day of the evele on two oeeasions. The 
eyele hypermenorrhea has been reduced to a normal flow, free from 
pain. Curettage at the onset of menses on two occasions during courses 
of therapy revealed excellent progestinal endometriums. 


Cask 2.—W. F., aged 21 vears, was referred to the author with the 
diagnosis of menstrual migraine, dysmenorrhea, and polymenorrhea. 
The headaches were more or less constant though more severe when men- 
struating. Furthermore, though the patient menstruated every fourteen 
days it was apparent that the bleeding episodes alternated in character 
and duration. A period of profuse bleeding of about eight days’ dura- 
tion was attended by severe uterine cramps for the first few days. About 
six days after cessation of the menses another bleeding episode of three 
to five days’ duration would occur and this was initiated by severe pain 
in the region of one of the ovaries. The bleeding episodes, alternating 
in character and duration, had been reeurring with annoying regularity 
for several years. Parenteral doses of 10 me. of testosterone propionate 
every three days were started after a midmenstrual spell and carried on 
throughout the next menses and the intermenstruum that followed. 
The next menstrual period was delayed, occurring on the thirty-third 
day with severe dysmenorrhea. Though midmenstrual bleeding did not 
occur, nevertheless, fourteen days before the onset of the ensuing period 
she experienced the same ovarian pain (mittelsehmerz). With continued 
androgenie therapy the menses were stabilized but the dysmenorrhea 
persisted. Though the interval bleeding was arrested after the first 
month of therapy the mittelsehmerz recurred successively for three 
months on the fourteenth day of the eyele. Thereafter, ovulation pain 
and bleeding disappeared and androgen therapy was discontinued after 
the fifth month. In the months that followed, the ovulation syndrome 
recurred but seldom. Because of the persistence of menstrual migraine, 
oral estrogen therapy (estriol glucuronide*) was administered through- 
out the intermenstruum and soon amelioration of the menstrual head- 
aches as well as the dysmenorrhea followed. The estrogen medication 
did not invoke evident midmenstrual bleeding. When two courses of 
progesterone therapy (one, oral anhydro-hydroxy-progesterone and the 
other parenteral progesterone) were administered, the dysmenorrhea re- 
curred on each oceasion. 

Discussion 

The oceurrence of midmenstrual bleeding may be explained as an 
atavistie feature, recalling ovulation bleeding of monkeys, The experi- 
mental observation of Hartman suggests a cause and effect relationship 
between the higher level of estrogen current at the time of ovulation and 
the intermenstrual bleeding. Frequently, following the daily adminis- 


*Collip’s placental estrogen, Emmenin (Ayerst, McKenna). 
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tration to young women of oral estrogens during the intermenstruum we 
have noted that some bleeding was precipitated at about the time of 
ovulation. This procedure may be used to indicate ovulation time in 
some women being treated for sterility. Zondek and others were able 
to reproduce the syndrome of midmenstrual bleeding by the administra- 
tion of a total of 50 me. of progesterone during the postmenstrual phase. 
They were able to prevent the occurrence of intracyelic progesterone in- 
duced bleeding through large doses of estrogenic hormone. The adminis- 
tration of androgens for the amelioration of various menstrual disorders 
is well established. Its action in arresting bleeding may be due to its 
In this series of cases although parenteral 


specifie myotrophie action.® 
androgens proved effective, the oral administration of methyl testosterone 
proved more convenient and just as effective in minimizing interval 
bleeding without interfering with ovulation. 


Summary 


The ovulation syndrome of intraeyclic bleeding or of midmenstrual 
pain may be so annoying as to require attention. The administration 
of testosterone propionate parenterally in 10 to 25 mg. doses at weekly 
intervals alleviated the syndrome. Methyl testosterone administered 
orally in 5 to 10 mg. doses throughout the intermenstruum proved just 
as effective in minimizing and arresting midinterval bleeding or pain 
without interfering with ovulation. 


The testosterone propionate and methyl testosterone used in this particular study 
were supplied as Oreton and Oreton-M, respectively, by the Schering Corporation. 
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DEGENERATING FIBROBLASTIC SARCOMA OF THE UTERUS 
COMPLICATING A PREGNANCY 


E. J. Tana, M.D., W. B. M.D., Derrorr, Mica. 
(From the Department of Obstetrics and Gynecology, The Grace Hospital) 


ARCOMA is a comparatively rare neoplasm of the uterus; sarcoma 
complicating pregnancy has been recorded only five times in the 
past seventy years. 

In 1885, Bernardy! reported a gestation in a sarcomatous uterus, 
simulating an ectopic pregnaney, which aborted during the fifth month. 
Death was due to pleurisy with effusion and ascites. Autopsy revealed 
an enlarged uterus with the endometrium entirely replaced by ‘‘adeno- 
sareoma.”’ 

A fibrosarcoma complicating a three months’ gestation was reported 
by Eastman’ in 1897. A panhysterectomy was performed. 

Nisot,! in 1922, reported a pedunculated, sarcomatous, degenerated 
fibroid complicating a four months’ pregnancy; this was treated by a 
subtotal hysterectomy. 

On the nineteenth day of the puerperium, Hesseltine,? in 1930, diag- 
nosed sarcoma of the endometrium. Panhysterectomy and x-ray were 
employed. 

Der Brucke,! in 1933, reported a myosarcoma complicating a four 
months’ gestation. The pedicle was tied off and the fibroid mass was 
enucleated. Five months after operation, she went into labor and de- 
livered normally. 


Case Report 


The patient, V. R., aged 35 years, presented herself for examination 
and prenatal care on Sept. 20, 1941. The history revealed that the 
onset of her last menstrual period was on June 9, 1941. The expected 
date of confinement was March 16, 1942. There were three previous 
pregnancies; of these, one was a miscarriage that occurred between 
her first and third full-term pregnancies. The full-term pregnancies 
terminated in twelve-hour labors, normal deliveries, and no complica- 
tions. Catamenia: onset at thirteen; twenty-eight-day cycle; 4 to 8 
days’ duration. There was no history of pain, pathologie bleeding, or 
leucorrhea. The patient had had measles, mumps, pertussis, and searlet 
fever. Tonsillectomy and adenoidectomy, appendectomy, and chole- 
cystectomy had also been performed. The physical examination revealed 
no pathology. 

The patient was seen again on October 6, at which time she complained 
of severe abdominal cramps. The pain was described by the patient 
‘fas simulating that of an abortion.’? There was no vaginal bleeding. 
She was given morphine sulfate, 14 grain, and was instructed to stay 
in bed. This treatment did not alleviate her symptoms, so she was 
hospitalized on Oct. 12, 1941. 

On admission to the hospital, her temperature, pulse, and respirations 
were recorded as 98.2° I"., 76, and 18, respectively. Her blood picture 
showed the red blood cells to be 4,120,000, white blood cells were 13,300 
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with a differential of 74 per cent polymorphonuelear cells with 14 non- 
filamented cells, 3 per cent eosinophiles, and 13 per cent lymphocytes. 
The urine specimen was negative. 

Physical examination revealed marked tenderness in the right lower 
quadrant. There was, in this area, a firm palpable mass extending from 
the pelvis to the level of the umbilicus. The uterus was palpated just 
above the symphysis pubis. On bimanual examination, the cervix was 
soft, and the external os was closed. The uterus was the size of a six- 
teen weeks’ gestation. The above-mentioned mass filled the right broad 
ligament area and seemed to fuse with the uterus. There was severe pain 
in the right pelvis on examination. 

The differential diagnosis was: (a) a right interstitial or cornual 
pregnaney with possible rupture into the broad ligament; (b) torsion 
of the ovary. 

A laparotomy was performed through a right paramedian incision 
extending from the symphysis pubis to the umbilicus. A pregnant 
uterus was located in the lower portion of the abdomen. <A firm, round 
mass was found continuous with the right margin of the uterus. This 
mass had dissected between the leaves of the broad ligament. The right 
ovary appeared to be attached to the mass. The right Fallopian tube was 
identified 3 em. below the ovary. An irregular, circular incision was 
made around the mass, keeping 2 to 3 em. between the mass and the 
uterus. The mass was approximately 10 em. in diameter and shelled 
out with difficulty. The bleeding was controlled by suturing. 

The pathologist reported the specimen, grossly, to be a fibroid 9 by 
7 by 6 em., and gray in color. On section, it exhibited extensive necrosis 
and hemorrhage. Microscopically, the tissue was described as a new 
erowth with a considerable amount of necrosis, degeneration, and ir- 
regularly distributed polymorphonuclear, small round, and plasma cell 
infiltration. The framework consisted of a fairly dense, fibrous con- 
nective tissue arranged in somewhat interlacing bundles (Fig. 1). There 
were many areas in which the cells were quite anaplastic with the 
tendency to be spindle shaped, although in many areas, they were poly- 
hedral and round. The spindle-shaped cells were arranged in bundles 
that ran in different directions. The polyhedral and round cells were 
arranged in irregularly shaped masses, most of which were quite small, 
interspersed amid the connective tissue and tumor tissue cells (Fig. 2). 
The microscopic diagnosis was degenerating fibroblastic sarcoma. 

The postoperative course was uneventful, and the patient was dis- 
charged on October 21. 

A routine examination, January, 1942, showed a blood pressure of 
114/62, fetal heart rate 144 per minute, and a cephalic presentation 
without engagement. 

The patient was re-admitted to the hospital on Feb. 28, 1942, near 
term. Confronted with the possibility of rupture of the uterus during 
active labor, an elective cesarean section was performed. The abdomen 
was opened through a right paramedian incision closely approximating 
the rectus scar. There were no adhesions about the uterus, intestines, or 
the abdominal wall. The fetus apparently aspirated fluid before ex- 
traction and required tracheal suction as well as artificial respiration. 
The placenta was delivered without difficulty. Bleeding from the uterine 
mucosa was quite profuse. The thickness of the uterine musculature 
could not be determined. The uterus was closed in three layers. The 
right ovary and Fallopian tube were closely adherent to the wall of 
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the uterus. Both mother and infant left the operating room in ap- 
parently good condition. 

The postoperative course was uneventful, and mother and infant were 
discharged on the tenth post-partum day. 

On the first of May, eight weeks post partum, an examination showed 
the abdominal sear to be contracting; the breasts empty; the uterus 
well involuted and movable; and the adnexa normal. ‘To date, there 
has been no evidence of recurrence. 

The sarcomatous tumors of the uterus may be grouped as those arising 
in or from: (a) the muscle or connective tissue; (b) myomas; (¢c) the 
mucous membrane; and (d) the blood supply.*| The most frequent type 
is that arising from myomas. The tumor may be macroscopic or micro- 
scopic, the corpus uteri being involved more frequently than the cervix 
uteri. 

Grossly, the tumor resembles raw pork; the sarcomatous area situated, 
most often, centrally with extension peripherally. Neerotie changes, if 
present, are brainlike, pultaceous, broken-down areas with or without 
ragged cavity formation. Hemorrhage may or may not be present. The 
endosarcoma is a polypoid structure, and cervieal sarcoma is grapelike 
in structure. 

Microscopically, sarcoma is of the spindle, round, giant, or mixed cell 
type. Metastasis may occur by: (1) direct continuity; (2) blood stream 
to the lungs and liver; and (3) lymphaties. 

Novak* + reports 59 instances of sarcoma, none of which complicated 
pregnancy, and 1,263 cases of carcinoma over a twenty-five-year period. 
Sareoma comprises but 4.5 per cent of all uterine malignancies. Vogt? 
reports the ratio of sarcomatous to carcinomatous degeneration to be be- 
tween 1:30 and 1:40. The literature shows the incidence of sarcomatous 
degeneration of myomas to be 0.76 per cent (Table I). 

Sareoma of the uterus is usually a disease of middle life, more es- 
pecially of the climacteric. The symptoms are not distinet, and the di- 
agnosis is made by microscope. The following signs and symptoms, none 
characteristic of sarcoma, may occur :* ™ 

A. Early: (1) Abnormal bleeding, such as menstrual excess and 
intermenstrual flow. (2) Abnormal discharge, thin and watery becoming 
serosanguineous. (3) Rapid increase in the size of the tumor. 

B. Late: (1) Pain, (2) anemia, (3) cachexia, and (4) weakness. 

Myomas influence pregnancy in that they may interfere with the 
equable development of the uterus and frequently cause abnormal pres- 


TABLE I. Tne INCIDENCE OF SARCOMATOUS DEGENERATION IN MYOMAS 


CASES OF INCIDENCE 
SARCOMATOUS (%) 
DEGENERATION 
Kimbrough? 3,388 | 26 0.76 
Kimbrough? 91,310 701 0.76 
Review of the literature 
Imhausers, 11 208 a 5.30 
4,000 72 1.8 
Kelly and Cullen®, 11 1,400 LT 1.2 
Novaks, 4 6,981 Sarcoma 0.56 
secondary to 
myomas 
39 
Vogts 30 8 0.6 
Vogts 72,116 300 0.41 
Review of the literature 
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entations, premature labors and deliveries, and infection. They offer 
a definite operative risk. Any of these, singly or collectively, may result 
in fatality of either mother or infant or both. The incidence, however, 
of myomas complicating pregnaney is less than 1 per cent (Table IT). 
Pregnancy causes an enlargement of myomas which may become detri- 
mental, in that inearceration and dangerous compression of the pelvie 
organs may occur. There is an increased vascularity of the tumor, and 
the growth may undergo any of the various types of degeneration. 
The symptoms of a mvoma complicating pregnaney may be :1% 1 
a. Pain, at times quite marked. 
b. Hemorrhage, simulating a threatened abortion. 
ce. Constipation, dysuria, and cachexia, if the tumor mass is large 
and abdominal overdistention occurs. 


After a review of the literature and the present case study, it is noted 
that the outstanding feature of the preoperative history and physical 
examination is its resemblance to that of the ordinary fibroid in preg- 
naney, the exception being cases of far-advaneed sarcoma. One may 
postulate that any fibroid tumor which enlarges rapidly, irrespective 
of size, and is the source of pain and embarrassment to the patient 
should be removed. If the capsule has not been involved, simple enuclea- 
tion is the procedure of choice and the pregnaney is allowed to go to 
term, even in the presence of early sarcomatous degeneration. 

The present policy of conservatism in the management of fibromyoma 
in the presence of the menace of sarcoma should not be altered nor should 
the menace prevent the use of radium and roentgen ray because sarcoma 
is radiosensitive.'4 


TABLE II, THE INCIDENCE OF PREGNANCY COMPLICATED BY MYOMAS 


NUMBER 
NUMBER OF CASES INCIDEN 
MYOMAS xs 
R. E, Campbellto 32,870 142 0.43 
Pierson10 30,856 250 0.80 
Pinard10 13,915 84 0.60 
Total 77,641 476 0.61 


In cases where the eapsule is involved and extension is in the early 
stages, treatment consists of panhysterectomy and irradiation. However, 
due to the lack of diagnostic symptoms and to the fact that microscopic 
malignancy does not necessarily imply clinical malignancy, few eases can 
be so treated with resultant cures. 

Wagner,® Patel and Eparvier,! Hardouin and Broult' have shown 
that sarcomas, although dormant and unsuspected, do, during pregnancy, 
suddenly become activated, grow rapidly, and may prove fatal. 

The prognosis in sarcomatous degeneration of a myoma is three times 
more favorable than in primary sarcoma. The criteria for primary 
sarcoma are:’ (1) absence of other myomas; (2) absence of gross and 
histologic evidence of a pre-existing myoma at the site of the sarcoma. 


Summary 


1. Sarcoma of the uterus is a rare tumor comprising but 4.5 per eent 
of uterine malignancies. 

2. Sarecomatous degeneration of myomas occurs in 0.5 to 2 per cent of 
the eases. 


= 


308 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


3. The incidence of a sarcomatous degeneration of a myoma complicat- 
ing a pregnancy is rare, being 0.0044 per cent. 

4. The operative removal of the degenerating myoma gives a better 
prognosis for a full-term pregnancy. 

od. The most prominent and only consistent symptom of sarcomatous 
degeneration of a myoma complicating pregnaney is pain. 

6. The diagnosis of sarcoma in the greatest percentage of cases de- 
pends upon microscopic examination. 
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Addendum 
Since the writing of this paper, another case of sarcoma of the uterus complicating 


a pregnancy has been encountered. 
The patient, aged 22 years, gravida i, was admitted to the hospital on Aug. 25, 


1942, with the complaint of vaginal bleeding. Her last menstrual period began 
March 11, 1942. The expectant date of confinement was Dec. 18, 1942. There was 
no history of bleeding, cramps, or other pathologie conditions until Aug. 24, 1942, 
at which time she began to have persistent lower abdominal cramps. Profuse vaginal 
bleeding occurred a few hours later; and early the morning of the twenty-fifth, she 
was delivered of a five months’ fetus. Inability to deliver the placenta resulted 
in the hospitalization of the patient. 

On admission, the temperature, pulse, and respirations were recorded as 100.6° F., 
100, and 20, respectively. Urinalysis was negative. 

Physical examination revealed no pathologic conditions of head, nose, throat, 
There was no spasm, rigidity, or tenderness in the abdomen. No 


lungs, or heart. 
The uterus was palpated just above the sympliysis 


sears or herniations were present. 
pubis. There was moderate vaginal bleeding. 

The temperature, spiking in character, rose gradually to 101.4° F. on Aug. 27, 
1942. <A fibroid polyp, the size of a baseball, was removed from the uterine cavity. 

The pathologist reported the specimen, grossly, as an encapsulated purple tumor 
that measured 8 by 7 by 6 cm. and which exhibited areas of degeneration on section. 
Microscopically, the tissue was described as a new growth made up of interlacing 
bundles of various-sized spindle cells. Many of them were small, closely packed, 
and had hyperchromatie nuclei and little cytoplasm. A few mitotie figures were 
present. Necrosis and free hemorrhage were described as existing throughout the 
tumor mass. The microscopic diagnosis was spindle cell sarcoma. Tt was the 
pathologist’s recommendation that panhysterectomy be performed. 

The placenta was passed the following day, Aug. 28, 1942. The temperature 


dropped to normal where it remained until the patient was discharged on Sept. 3, 
1942, 
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The patient was readmitted to the hospital on Sept. 21, 1942. The interval 
history was noncontributory. X-ray studies of the bones in the lower abdomen, 
pelvis, and thighs revealed no evidence of invasion by neoplastic metastases. Chest 
x-ray also revealed the absence of pathologie conditions. Blood count showed 
4,200,000 red cells, white cells 3,250 with a differential of 51 per cent polymorphonu- 
clear cells with 10 nonfilamented cells, 8 per cent eosinophilic cells, 1 per cent 
basophilic cells, 3 per cent monocytic cells, and 42 per cent lymphocytic cells. The 
hemoglobin was recorded as 14 Gm., or 84 per cent. 

On Sept. 24, 1942, a panhysterectomy was performed. No evidence of metastases 
was observed in the pelvie organs at the time of operation. The pathologist reported 
no evidence of sarcoma in the uterus, Fallopian tubes, or ovaries. 

The first four postoperative days were characterized by temperature and pulse 
elevation up to 102.2° F. and 120, respectively. Cystitis and gas pains were the 
only complications. The patient was discharged in apparently good condition on 
Oct. 4, 1942. 

Follow-up examination, two months after operation, revealed no evidence of 


recurrence or metastases. 


VAGINAL DELIVERY OF A SIX MONTHS’ LIVING CHILD 
FOUR YEARS AFTER SUPRAVAGINAL HYSTERECTOMY 


Davip A. Connors, M.D., JosepH V. Crescr, M.D., AND 
Morris Guass, M.D., F°.A.C.S., Brookiyn, N. Y. 
(From the Department of Obstetrics and Gynecology, Long Island College of Medi- 
cine and the Kings County Hospital) 


HIS ease is reported because it represents an unusual sequela of 
supravaginal hysterectomy. 

L. D., a 44-year-old Italian woman, was admitted to the gynecologic 
service of the Long Island College Division of the Kings County Hospi- 
tal on Mareh 1, 1942, complaining of lower abdominal pain and a yel- 
lowish vaginal discharge for the past three days. 

The past history was not significant except as it related to the present 
illness. 

Obstetric History —The patient had been married for the past thirteen 
vears. She was a gravida viii, and a para iv. One child was stillborn. 
There were two miscarriages in the fourth month, the last in 1936. This 
was followed by curettage. 

Her menses began at the age of 13 and occurred regularly every thirty 
days, with a 6- or 7-day flow. Since 1936, the periods had become more 
profuse and prolonged. Following six weeks of bleeding, a supravaginal 
hysterectomy was performed in 1938 at the Queens General Hospital. 
This was followed by amenorrhea until four days before admission. 

Present Illness—The patient was well until four days before enter- 
ing the hospital. Since then, she had had vaginal bleeding and colicky 
pain in the lower abdomen. The bleeding ceased after one day and was 
followed by a profuse yellow vaginal discharge. Both the pain and the 
discharge persisted until admission. 

Physical examination revealed an acutely ill woman, complaining of 
abdominal pains. The temperature was 101.4° F., pulse 112, and blood 
pressure 130/78. 
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The abdomen was obese with a well-healed lower midline sear. No dis- 
tention was present. The lower abdomen was tender to direet and in- 
direct pressure. A symmetrical mass rose from the pelvis to a point 
one finger below the umbilicus. No fetal heart was heard. Contractions 
were not palpable. 

The vaginal outlet presented moderate relaxation of both anterior 
and posterior walls. A greenish yellow discharge was present. The 
cervix was effaced and dilated 4 to 5 em. <A soft fetal head with over- 
riding sutures presented at the external os. The urine was negative. 
The white blood cells numbered 11,350, with 87 per cent polymorphonu- 
clear leucocytes» The red blood cells numbered 3.5 million, and there 
were 11 Gm. of hemoglobin. Culture of the cervix revealed Staphylo- 
coccus albus, diphtheroids, and nonhemolytie streptococeus. The latter 
was predominant. A roentgenogram of the abdomen demonstrated a 6 
months’ fetus with overriding of the cranial bones. 

A diagnosis of inevitable septie abortion with dead fetus was made. 
Seven minims of posterior pituitary extract were given in divided 
doses to initiate labor. A course of sulfathiazole was begun. 

After eight hours, the cervix dilated to 6 or 7 em., though no contrac- 
tions were palpable. The temperature rose to 103° F., and the pulse 
to 120. A tenaculum was applied to the fetal sealp, and by gentle trac- 
tion, a living female fetus was delivered. The child measured 32 em. 
from crown to heel and weighed 896 Gm. The fetus lived for thirty- 
three hours. 

The placenta did not separate. Blood loss was about 500 ¢.c. The 
patient was taken to the operating room for a manual removal of the 
placenta. During the procedure, the ‘‘uterine’’ wall felt extremely 
thin, and it contained many huge sinuses. Four large pieces of placenta 
were removed. The remaining fragments were left attached for fear of 
manually rupturing the viscus, and a tight pack was used to control 
the bleeding which was estimated to be an additional 800 ¢.c. The pa- 
tient was transfused with 800 e.c. of plasma and 1,000 c¢.e. of citrated 
blood, during and after this procedure. Two hours later, the blood 
pressure fell abruptly from 120/70 to 80/60. The ‘‘uterus’’ had in- 
ereased in size. The pack was removed and brisk vaginal bleeding fol- 
lowed. A laparotomy was decided upon because of inability to control 
the hemorrhage and fear of rupturing the ‘‘uterus’’ by further manipu- 
lation. Transfusions of plasma and citrated blood were started. 

On opening the peritoneal cavity, a thin-walled sae was found oc- 
cupying the central portion of the pelvis extending up to the pelvie 
brim. Its surface was hobnailed and had a mottled purplish blue color. 
Numerous large branching veins crossed its surface. The lateral su- 
perior surfaces were covered by the ascending and descending colon, 
respectively. The cecum was easily displaced laterally, exposing the 
right tube, ovary, and round ligament. On the left side, the sigmoid 
was adherent to the sae wall. This was freed, exposing the left ovary. 
The left tube was identified as the large thin walled sae (Fig. 1). The 
wall was ruptured in the attempt to elevate the sac. The exposed cavity 
was lined with fibrous tissue, coagulated blood, placental fragments, and 
many blood sinuses. Its wall was 2 to 3 mm. thick, and communicated 
with the vagina. The infundibulopelvie ligaments were clamped, cut, 
and ligated. The sae was excised below the level of the upper part 
of the cervical canal. The edges were approximated with interrupted 
chromic sutures. The abdomen was closed with through-and-through 
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black silk sutures. The patient was transfused with an additional 650 
ec. of pooled plasma and 3,400 ¢.¢. of citrated blood before, during, 
and after this procedure. 

The patient rallied postoperatively. Gross hematuria was noted on 
the first postoperative day and persisted throughout the entire course. 
Cystoscopy was performed on the eighth day. The bladder mucosa was 
not visualized due to the opacity of bloody urine. A small fragment of 
tissue was removed from the bladder wall for pathologie examination. 
Only clotted blood was seen in the microscopic section. Exeretion 
urography showed the dye to be present in the lower portion of both 
ureters. The urine output was ample at all times and on the fifth day, 


Fig. 1.—Frontal view of gestational sac in left tube, showing continuity with cervical 
eanal. 


2,500 ee. were exereted. The blood urea determination on the second 
postoperative day was 76 mg. per 100 ¢.e. of blood, on the fourth day, 
64, and on the eighth day 58. At no time was there an elevation of the 
blood creatinine. The abdominal wound healed with slight superficial 
separation of the edges. The patient’s temperature ranged between 
99° F. and 101° F., while the pulse varied from 100 to 120. Three ad- 
ditional blood transfusions were given on the fifth, tenth, and fifteenth 
postoperative days, totaling 1,600 ¢.e. Signs of a bronchopneumonia 
developed on the fourteenth postoperative day. This was confirmed by a 
roentgenogram of the chest. The patient died March 18, the sixteenth 
day postoperatively. Permission for autopsy was refused. 

Pathologic Report—Microscopic Examination: Sections through the 
wall of the specimen revealed the tissue to consist of smooth muscle whose 
component cells were large, spindle in shape and contained abundant 
cytoplasm with a large pale blue elongated nucleus. The muscle bundles 
showed no interlacing or interdecussation and were arranged in more 
or less parallel sheets. Beneath the subperitoneal coat, islands of fat 
were frequently seen (Fig. 2). The interior of the sac was covered with 
blood and fibrin, presenting varying stages of organization, in which 
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many ghost villi were observed. These villi extended down to the 
superficial portion of the muscular coat and were surrounded by an 
exudate of polymorphonuclear leucocytes and round cells (ig. 38). Vas- 
cularity was pronouneed and diffuse areas of hemorrhage common. 
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Fig. 2.—Area of fat in subperitoneal region. Dense cellular infiltration and hemor- 
rhage in surrounding areas. 


Fig. 3.—Well-defined villi attached to a fibrinoid layer. Beneath is a layer of decidual 
cells. A large venous sinus traverses the lower border. 
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Diagnosis —Pregnanecy within the tube, associated with an acute in- 
flammatory reaction. 


Discussion 


Pregnancy following hysterectomy is rare, though instances of tubal 
and abdominal pregnancies have been recorded in the literature. A 
review of the literature failed to reveal a single instance of an authenti- 
cated case of vaginal delivery of a living child from a tubal gestation 
following supravaginal hysterectomy. 

Five cases of pregnaney have been reported, occurring in women from 
whom the uterus had been removed. In 1872, Kellert quoted Koeberle as 
having known a patient who died from a ruptured extrauterine preg- 
naney, two years after he had performed a supravaginal hysterectomy. 
Wendeler? reported a tubal gestation, six years after vaginal hysterec- 
tomy. He successfully curetted this gestational sae through a tubo- 
vaginal fistula which offered easy access through the vagina. Complete 
recovery occurred. Jacques? described a case in which a posterior 
colpotomy enabled him to deliver a 9 em. fetus from a gestational sae 
on the posterior aspect of the bladder, four years after subtotal hysterec- 
tomy with bilateral salpingectomy and right oophorectomy. Liepmann* 
emphasized the rarity of such pregnancies. He reported a death due to 
intraabdominal hemorrhage from a ruptured tubal pregnancy two years 
after supravaginal hysterectomy. Bower? described a successful laparot- 
omy with delivery of a seven months’ living child, almost three years 
after supravaginal hysterectomy and _ right salpingo-oophorectomy. 
Grigg’s patient® had a supravaginal hysterectomy performed on 
her one year before she was delivered at home of-a full-term 
pregnancy by a midwife. Neither Grigg nor any other physician had 
seen the patient during pregnancy or delivery. Both Jaboulay’ and 
MeMillan®:® describe laparotomies for cases of pregnancy following 
hysterectomies. However, in both instanees menstruation occurred 
after the initial operative procedure. This suggests that part of the 
fundus had been left. In addition, their operative notes describe what 
was interpreted by them as uterine tissue. 

The occurrence of pregnancy following hysterectomy must depend 
upon a fistulous tract between the vagina and the ovary. It is common 
practice for gynecologic surgeons to attach the remaining adnexa to the 
cervical stump after extirpation of the uterus. This places the proximal 
end of the tube adjacent to the cervical canal. The failure of many 
sterilization operations by mere ligation of the tubes is proof enough that 
continuity of the tubes may be re-established. In like manner reeanaliza- 
tion of a tube, ligated during a hysterectomy, can easily oceur. After 
tubal ligation, fortunately for those women who are not castrated at 
operation, contiguity with a patent cervical canal is not often estab- 
lished. 

An analysis of all the reports cited showed that a fistulous tract was 
established between the vagina and the ovary. In one such ease of preg- 
naney,® both tubes and one ovary were removed; an opening was made 
from the posterior surface of the cervix to the vagina to permit drainage 
and the remaining ovary was placed adjacent to the cervix. In the 
others, the proximal ends of the tubes were sutured to the cervical stump. 
In our ease, a review of the operative report from the Queens General 
Hospital reveals that a supravaginal hysterectomy was done for endo- 
metrial hyperplasia and myometrial fibrosis. The round ligaments and 
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TABLE I, TABULATION OF PREVIOUSLY REPORTED CASES 


INTERVATI, 
BEFORE SITE OF 


AUTHOR PREVIOUS OPERATION OUTCOME 
PREG- PREGNANCY 
NANCY 
Keller Supravaginal hystereec- | 2 years | Extrauterine|Death due to intra-ab- 
tomy dominal hemorrhage 
Wendeler |Vaginal hysterectomy 6 years |Tube Gestational sac curetted. 
Recovery 
Jacques Subtotal hysterectomy, | 4 years |Cul-de-sac Posterior colpotomy, re- 
bilateral salpingec- posterior covery 
tomy, right oophorec- surface of 
tomy bladder 
Liepmann |Supravaginal hysterec- | 2 years |Tube Death due to intra-ab- 
tomy dominal hemorrhage 
Bower Supravaginal hysteree- | 3 years |Tube Laparotomy. Living 7 
tomy, right salpingo- mo. fetus. Recovery 
oophorectomy 
Connors Supravaginal hysteree- | 4 years |Tube Vaginal delivery of a liv- 
and others} tomy ing 896 Gm. fetus. 


Partial manual remov- 
al of placenta. Lap- 
arotomy with removal 
of the gestational sac. 
Death due to broncho- 
pneumonia sixteen days 
postoperatively 


infundibulopelvie ligaments were attached to the cervical stump. Con- 
ditions favorable to the establishment of a fistulous tract were therefore 
fulfilled. Unfortunately, the previous operative report was not at hand 
when the patient was admitted to the Kings County Hospital. 

Treatment of the patient as an inevitable abortion was based on the 
presentation of the fetal vertex at the external os of the cervix. We 
were unable to find any similar case, where, in the absence of the uterus, 
the cervical canal was dilated sufficiently to effect vaginal delivery. 
However, contractions of the hypertrophied tubal musculature evidently 
produced dilatation of the cervix. The cause of the hematuria postop- 
eratively is unexplained, despite investigation of the urinary tract. In- 
complete penetration of the bladder wall by the placental villi is offered 
as a possible explanation for the hematuria. 
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A CLINICAL TRIAL OF ETHINYL ESTRADIOL 
S. D. M.D., F.A.C.S., Sr. Louis, Mo. 


HE use of estrogenic preparations in various disorders of the fe- 

male is becoming established on a rational basis. Recognition of the 
need for this type of therapy always has been recognized. The obstacles, 
such as inconvenience of administration of hypodermic injections, in- 
constancy of standardization, undesirable side action, and expense, have 
made estrogen therapy difficult. 

The isolation of crystalline estrone’? from human pregnancy urine 
established a basis for further investigation. Chemical analysis revealed 
estrone to be keto-hydroxy-estrin. Sehwenk and Hildebrandt* reduced 
the Keto group to a secondary aleohol creating dihydroxy-estrin which 
is known as estradiol. 

Estradiol is most likely the hormone actually produced by the ovarian 
follicle.t It is the most potent of the natural estrogens. Referring back 
to the obstacles which stand in the way of more free use of estrogens, 
estradiol is the most satisfactory ovarian hormone available for oral ad- 
ministration. 

In the very recent past, ethinyl estradiol has been offered as an ex- 
tremely potent estrogen. 

This preparation is closely related in its chemical structure to alpha- 
estradiol. 


CH, C=CH CH, H 
SS aa: 


OH | | | OH 


uu | 


Ethinyl estradiol Alpha-estradiol 


The new compound therefore differs from alpha-estradiol only in hav- 
ing the hydrogen in position 17 of the latter compound replaced by the 
ethinyl group, H—C=C—. This change in the structure, however, con- 
fers a remarkable increase in effectiveness by oral administration. 

In a previous paper® we have compared the potency of various estro- 
gens in the production of estrin-withdrawal bleeding. In this patient 
ethinyl estradiol was considered to be at least fifty times, and possibly 
more nearly seventy times, as active as alpha-estradiol. 
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A series of 30 menopausal women, all of whom were private patients, 
were treated with ethinyl estradiol. There was one woman under thirty 
years of age, 10 between thirty and forty years, 18 between forty and 
fifty, and 1 over fifty. Fourteen patients were postoperative, 2 post- 
radium, and 13 in natural menopause. The usual symptoms of the meno- 
pause syndrome were present. Hot or cold flushes, nervousness, and emo- 
tional instability, myalgia, insomnia, ete., were the characteristic symp- 
toms. Most of these patients had been under active treatment previously. 
They had received alpha-estradiol, alpha-estradiol benzoate, stilbestrol or 
other preparations. These women emphasize the usual recurrence of the 
symptom complex with cessation of any form of estrogenic therapy. They 
further offer a means of establishing some clinical comparison of the 
value of various preparations used. 

The dosage of ethinyl estradiol was maintained at 0.05 mg. daily. This 
amount was less than that prescribed by Salmon and others.° These ob- 
servers required from 0.45 to 0.15 mg. daily dosage of ethinyl estradiol 
to produce satisfactory clinical relief of symptoms and produce objective 
evidence of estrogen activity in vaginal smears. Approximately 25 per 
cent of their patients developed undesirable gastric symptoms which re- 
quired cessation of therapy. The nausea, vomiting, malaise, and ab- 
dominal pain subsided promptly on discontinuation of therapy. We es- 
tablished 0.05 mg. ethinyl estradiol as a sufficient dose with which to an- 
ticipate therapeutic response after having noted ‘‘estrin-withdrawal’’ 
bleeding after administering a total of 0.85 mg. of ethinyl estradiol in a 
period of seventeen days. With this dosage (0.05 mg. daily), 28 of 30 
patients, 93 per cent, tolerated this estrogen well. One patient was se- 
verely nauseated and one experienced a sense of ‘‘bloating’’ and gastric 
distress requiring cessation of medication. 

The response to ethinyl estradiol was uniformly satisfactory with ad- 
ministration of 0.05 mg. daily. Nineteen patients (63 per cent) ex- 
hibited an excellent response with complete relief of all symptoms and a 
fine emotional lift. Nine (30 per cent) responded well. Flushes, etc., 
were under good control, and the patient was grateful for the medication. 
Thus 28 of the 30 women could be said to have a satisfactory response 
to 0.05 mg. of ethinyl estradiol daily. One patient showed no reaction to 
the medication. Flushes were as severe as before. One patient noted 
slight if any improvement. 

The question arises as to the relative efficacy of ethinyl estradiol as 
compared with the synthetic estrogen-like drug stilbestrol. Our ex- 
periences with stilbestrol have been eminently satisfactory. We have not 
experienced the oft-noted toxie side-actions, probably because of our ad- 
herence to minimal dosage. However, even though stilbestrol has proved 
satisfactory in controlling the menopause syndrome and relieving other 
evidence of estrogen deficiency, it was noted quite frequently that the pa- 
tient who obtains a similar result with natural estrogens experiences <¢ 
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peculiar ‘‘lift’’ or sense of well-being that is difficult to explain but 
which is nevertheless frequently definite. 

It is difficult to estimate the relative efficacy of various estrogens in a 
wholly clinical study such as this. Twelve of the patients who had pre- 
viously taken from 0.25 to 1.0 mg. of stilbestrol daily approximately were 
equally benefited by 0.05 mg. of ethinyl estradiol. Five patients who had 
previously been kept in balance with 0.5 mg. of alpha-estradiol orally 
were equally benefited by 0.05 mg. of ethinyl] estradiol. 


Summary 
1. A series of 30 postoperative, postradiation and natural menopause 
patients were treated with ethinyl] estradiol. 
2. Ethinyl estradiol is the most active oral estrogenic hormone we have 


used to date. 

3. Daily dosage of 0.05 mg. of ethinyl estradiol was found to be ther- 
apeutically satisfactory in 93 per cent of the patients. 

4. Ethiny] estradiol was well tolerated in 93 per cent of the cases. 


The ethinyl estradiol (Estinyl) used is a product of the Schering Corporation. 
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Lehman, Edwin, and Boys, Floyd: Clinical Use of Heparin in the Peritoneum for 
the Prevention of Adhesions, Arch. Surg. 43: 933, 1941. 


Irom experimental studies on dogs, continued for more than two years, the 
authors definitely concluded that intraperitoneal application of heparin diminishes 
the number of reformed adhesions after their division. This fact they ascribe to the 
reduced coagulability of the serous exudate which is the first response to peritoneal 
traumatization, It prevents the formation of fibrin, the essential element in organi- 
zation. 

The writers detail clinical data of 14 patients in whom old adhesions were severed 
during a repeated laparotomy. After completion of operation and careful hemostasis 
through a stab wound through the abdominal wall near the greatest number of ad- 
hesions, 10,000 units of heparin in 300 ¢.c. of physiologic salt solution is permitted to 
run by gravity through a previously introduced catheter into the closed abdominal 
cavity. There was one death ‘‘due to bad selection of the case and inadequate hos- 
pital observation. ’’ 

Hemorrhage will remain a potential hazard and the method should not be applied 
if oozing is difficult to control or granulation tissue is present. Postoperative observa- 


tion must be careful and continuous. 
Hugo EHRENFEST 
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DEMEROL (8-140) AND SCOPOLAMINE IN LABOR* 
A Preliminary Report 


CHARLES Rosy, PH.D., AND WILLIAM R. SCHUMANN, M.D., 
Boston, Mass. 


(Irom the Department of Obstetrics, Harvard Medical School and the Boston 
Lying-in Hospital) 


URING a study of the clinical effectiveness of some of the newer 

analgesic drugs, our attention was drawn to the report of Batter- 
mann on demerol.t This compound is 1-methyl-4-phenylpiperidine-4- 
carbonic acid ethyl ester. The drug possesses both atropine and mor- 
phine-like properties embodying a spasmolytie action on smooth muscle 
of the gut, uterus, and bronchial tree with a slight sedative and marked 
analgesic effect.2, Demerol may be administered orally or parenterally, 
and, in therapeutic doses has very little effect on the respiration. This 
latter point prompted us to use the drug combined with scopolamine 
in a series of patients during labor. 

Preliminary trial indicated that oral administration was ineffective 
in the parturient patient and the following plan of medication was 
therefore followed. When the patient began to mind her pains, regard- 
less of the state of dilatation of the cervix, she received 100 mg. of 
demerol intramuscularly and scopolamine gr. 1/100 subeutaneously fol- 
lowed by scopolamine gr. 1/200 in one hour. This was sufficient to main- 
tain the multiparous patient throughout the balance of her labor, while 
primiparas required additional medication in the form of scopolamine 
er. 1/200 every one to five hours. 

This preliminary report is concerned with 112 consecutive cases of 
patients treated with demerol and scopolamine. The type of delivery, 
condition of the baby, anesthesia, and maternal amnesia are shown in 
Table I. 

All patients remembering more than a few pains after receiving the 
initial medication or those who, without questioning, would tell of 
being moved to the delivery room or of receiving anesthesia were 
thought to have poor amnesia. Our criteria for the determination of 
the amnesic state have been as rigid as possible in order to cut down 
the error from subjective impression. There was no correlation be- 
tween the terminal anesthetic and the activity of the newborn infant. 
Any baby needing excessive stimulation, catheter suction, or oxygen 
was judged slow. 

In Table II will be found the averages for the length of labor and the 
time of medication before delivery. The possibility of prolonging labor 


*The demerol used in this study was furnished through the courtesy of the Alba 
Pharmaceutical Co., Inc. 
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TABLE I 


Total number of cases 112 
Type of Delivery: 

Primiparous normal delivery 18 

Primiparous low forceps delivery 3 

Primiparous breech delivery 3 

Multiparous normal delivery 48 


Multiparous low forceps delivery 7 
Multiparous breech delivery 2 


Condition of Babies: 


Active 96 

Slow 16 
Anesthesia: 

Ether 73 

Spinal 21 

Pentothal 1] 

None 
Amnesia: 

Good 95 

Poor 17 


TABLE II 


Average Length of Labor: 
Primiparas 12Zhr. 2 min. 
8 hr. 46 min. 


Multiparas 

Average Time of Medication Before Delivery: 
Primiparas 4hr. 28 min. 
Multiparas 2 hr. 14 min. 


by the use of demerol and scopolamine is not apparent in this series. 
Kight primiparous patients required pituitrin stimulation in the second 
stage of labor for secondary uterine inertia. 

The condition of patients receiving this medication was, in general, 
favorable. The incidence of vomiting or other undesirable side effects 
was no greater than when other types of medication were used. Ocea- 
sionally patients complained of dizziness, but the attending euphoria 
mentioned in earlier reports’ was not present. The majority of patients 
were conscious enough to be cooperative and restlessness was kept at a 
minimum by the infrequent administration of scopolamine. 

We feel that demerol and scopolamine bear promise of being safe and 
effective means of medicating full-term patients during labor, while the 
absence of serious respiratory depression in the newborn makes this 
type of analgesia particularly suitable in obstetries. 
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OBSERVATIONS ON DEMEROL AS AN OBSTETRIC 
ANALGESIC 


({ORDON GILBERT, M.D., AND ALFRED B, Dixon, M.D., BAuTIMorr, Mp. 
(From the Department of Obstetrics, Union Memorial Hospital) 


Material 


In 150 white women delivered vaginally during 1941 and 1942, 
the synthetic compound ‘‘demerol’’ (1-methyl-4-pheny! piperidine-4 
carbonic acid ethyl ester; Alba) was used during labor. Two-thirds 
of the cases were ward and the rest were private patients. One 
hundred twenty-four were primiparous and twenty-six were multip- 
arous women. In 70 cases, demerol was used alone and in 80 eases 
in combination with other drugs. Caudal anesthesia with 35 ce. 
of 1 per cent novocain was used in 75 deliveries, nitrous oxide with 
oxygen and ether in 74 deliveries, and no anesthesia in 1 delivery. 
The drug was administered both orally and parenterally, though a 
majority of patients received intramuscular injections of the hydro- 
chloride because of greater uniformity and rapidity of effect when 
SO given. 

Effect on Length of Labor 


Patients were admitted in every stage of labor up to full dilatation 
and thus medication could not invariably follow a consistent plan. 
Analysis of these cases show certain significant facts. 


Primipara.—Regardless of age, degree of cervical dilatation with the 
initial dose, character of labor, presentation or position, 54 primiparas 
received demerol alone. The highest dosage used was 650 mg. and the 
lowest was 100 mg. The average dosage was 294 mg. The average time 
elapsing between the initial dose, usually 100 or 200 mg., and the end 
of labor, was five hours and four minutes. The average time elapsing 
between the final dose, invariably 100 mg., and the end of labor, was 
two hours and forty-two minutes. The average total length of labor 
was eleven hours and eighteen minutes. 

If we exclude 4 breech presentations, 9 persistent occiput posterior 
and transverse positions, 2 cases of uterine inertia, and 11 cases in 
which the initial dose was given with the cervix more than 4 em. dilated, 
28 primiparas received demerol alone, and in this group average find- 
ings are most significant in regard to the effect of this drug on length 
of labor. In these selected cases, the highest dosage used was 500 mg. 
and the lowest 100 mg. The average total dosage was 285 mg. The 
average time elapsing between the initial dose and the end of labor 
was four hours and forty-two minutes. The average time elapsing be- 
tween the final dose and the end of labor was two hours and twenty-two 
minutes. The average total length of labor was nine hours and six 
minutes. 
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In addition to the 54 primiparas receiving demerol alone, the drug was 
used in combination with seconal in another group of 63 primiparous 
women regardless of age, degree of cervical dilatation with initial dose, 
character of labor, presentation, or position. The average dosage of de- 
merol was 240 mg. and of seeonal (Lilly) 5.9 gr. The average total length 
of labor was eleven hours and forty-eight minutes, substantially the same 
as in the unselected series of 54 primiparas who received demerol alone. 
That the 62 primiparas receiving demerol and seconal averaged thirty 
minutes longer in labor than the 54 primiparas who received demerol 
alone, is no more than a sampling error. 


TABLE I. SUMMARY OF ALL CASES 


AVERAGE AVERAGE 
AVERAGE 

AVERAGE LENGTH 
DOSE OF LABOR 


INITIAL DOSE| FINAL DOSE 


a HR.: MIN. HR.: MIN. 


Patients receiving demerol 


alone 

Primipara 54/D.294mg. {11 42 
Multipara 16|D.262 mg. | 9 4/3 46 

Patients receiving demerol 
and seconal 
Primipara 62) D.240 mg. 11 48/5 33} 2 9 
See. 5 9 gr. 

Multipara 10|D.240 mg. 6 6/1 3 


Sec. 3. 9 gr. 


Patients receiving demerol 
and various drugs 
Primipara 8 


Multipara 0 


In addition to the 116 cases discussed above, 8 primiparas, as a result 
of therapeutic vagaries, received demerol in combination with seconal, 
heroin, and paraldehyde. This group includes several extended labors 
in which the patient was given a period of rest by means of fairly 
heavy sedation during the first stage; hence, the average length of labor 
is twenty-one hours and fifty-two minutes. Except that such ecombina- 
tions showed no evidence of incompatibility, these cases provide no 
further information. 

Multipara.—Ineluded in the experiment were 26 multiparas, 16 re- 
ceiving demerol alone, 10 receiving demerol and seconal. Twenty-one 
were para i, 3 were para ii, 1 was para iv, and 1 was para viii. In the 
16 cases receiving demerol alone the average length of labor was nine 
hours and four minutes, and in the 10 eases receiving demerol and 
seconal the average length of labor was six hours and six minutes. 
Again, the small number of cases doubtless accounts for the apparent 
shortening of labor when seconal is given. 

We believe it likely that in analgesia of multiparas demerol alone may 
prove to be particularly suitable, since often the institution of a major 
amnesic regime to carry such eases through an easy labor seems scarcely 
warranted. 

With experience limited to only 150 eases, conclusion as to the effect 
on length of labor must be tentative, but we feel that shortening of labor 
oceurs when demerol is given. This may be the result of the drug’s 
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spasmolytie effect acting upon the cervix,* or may simply result be- 
cause the patient bears down more vigorously when the pain threshold 
is raised.t| A personal communication from Dr. J. M. Hiebert (De- 
partment of Clinical Researeh, Alba) states that in the intact and ae- 
tive dog uterus, uterine tone and contractions are slightly inereased 
under demerol administration. Our patients showed no evidence of 
uterine hypertonicity. 

Doses of 100 mg. of demerol even when given at onset with the cervix 
not effaced, will not stop labor or diminish the effectiveness of mild 
contractions. 


Analgesia and Amnesia 


For several years the drugs usually employed at this hospital for 
obstetric analgesia and amnesia have been seconal and heroin; these 
were given to one-half to two-thirds of the patients conducted through 
labor during the months when demerol was investigated, and served as 
a background for our observations on the action of this drug. 


In no ease where demerol was used alone was amnesia, as distinct 
from analgesia, obtained in any degree. 

Andgesia—The difficulty of translating ‘‘analgesia’’ into quantita- 
tive terms is apparent. For purposes of this paper we arbitrarily de- 
cided upon three terms for three grades of analgesia. Grading was 
done on the basis of observation of each woman in labor, and after an 
interview twenty-four hours after delivery. ‘‘Exeellent’’ analgesia oe- 
curred when the patient stated that her labor was not painful at all. 
Analgesia was considered ‘‘good’’ when the patient was quiet and econ- 
trolled during labor and upon questioning affirmed that her pains were 
not more than she could stand and provided she did not recall her labor 
as an extraordinarily painful experience twenty-four hours after de- 
livery. ‘‘Slight’’ analgesia was a state less satisfactory. 

Of the 70 patients receiving demerol alone (Cases 1 to 54, and 125 to 
140), analgesia was good in 51, slight in 19; no patient ever reported 
‘‘exeellent’’ analgesia in the absence of amnesia. Thus, 72 per cent of 
this group obtained adequate analgesia without amnesia, according to 
our eriteria. It will be recalled that more than one-half of these cases 
were ward patients. 

Amnesia.—Again, three terms for 3 grades of amnesia have been 
arbitrarily applied. ‘‘Execellent’’ amnesia was a state in which the pa- 
tient, on questioning twenty-four hours after delivery, remembered noth- 
ing from shortly after the administration of seconal until some time 
after return to her room or ward following delivery. ‘‘Good’’ amnesia 
was a state in which the patient could vaguely recall isolated events 
during labor or delivery; with ‘‘good’’ amnesia memory of pain was 
absent or minimal. ‘‘Slight’’ amnesia referred to a state less satisfac- 
tory than this, and especially when memory was weighted with recollee- 
tion of pain. 

Of the 72 patients receiving demerol and seconal, amnesia was ex- 
cellent in 8, good in 36, slight in 27, and entirely lacking in 1; i.e., 
61 per cent of patients obtained satisfactory amnesia according to our 
criteria. These results are statistically poor. This was because our be- 

*Climenko: Proc. Am. Physiol. Soc., March, 1942. 

7Batterman: Proc. Am. Soc. Pharmacol. & Exper. Therap., March, 1942. 
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lief that demerol would potentiate the hypnotic action of barbiturates 
(see Climenko’s work cited above) led us to give a number of women 
during labor only 1144 to 3 er. of seeconal. While an occasional case 
would obtain satisfactory amnesia with this low hypnotic dosage (see 
Cases 62 and 66), particularly after fairly large amounts of demerol 
had been given, less than 414 gr. of seconal were uncertain. Demerol 
does potentize the action of seconal enough to reduce significantly the 
amount of this hypnotic necessary to obtain amnesia in the labor patient. 
With proper utilization of seconal in a patient adequately prepared 
with demerol, amnesia can be obtained consistently with smaller doses 
of the barbiturate than can be used successfully alone, and with other 
advantages not possessed by unmodified hypnotie regimes. 

The 8 women who received demerol in combination with seconal, 
heroin, and paraldehyde, usually obtained excellent or good amnesia. 


Other Maternal Effects 


With large doses of demerol (300 to 500 mg.) a moderate sedative 
effect was noticed and women would frequently sleep between pains. 
This was never so pronounced that the patient would not awaken when 
spoken to in an ordinary conversational tone. 

No excitement, disorientation, or irrationality because of the drug was 
noticed in patients under demerol alone. 

Complaint of dizziness and light-headedness was occasionally noted 
in our series but was not prominent. 

Complaint of thirst and dryness of the mouth was frequent. With 
patients delivered under inhalation anesthesia, this depressed secretory 
activity in the nasopharynx had an obvious advantage. 

In Batterman’s 800 cases cited above, drawn from other fields of 
medicine, he reports that nausea and vomiting occur in approximately 
5 per cent of patients receiving demerol. This small percentage would 
be hard to identify in observations made upon obstetric patients, since 
in many vomiting is an expected feature. We have noticed no increase 
in the number of women in labor that vomit since we began this investi- 
gation. 

Investigators in other branches of medicine have also reported an 
euphorie effect in patients under demerol medication. If connotation 
of excitement is excluded from the term euphoria, a similar effect may 
be affirmed for the parturient. Nervous and apprehensive young primi- 
paras often appear to be emotionally fortified after moderate doses of 
this drug, and thereafter to meet the stress of labor with greater equa- 
nimity. In part, this psychologic effect may be consequent to elevation 
of the pain threshold, but in addition a certain primary influence on 
emotional state is probable. Briefly, they seem braver. 

No post-partum depression, confusion or ‘‘hangover’’ as a result of 
demerol medication occurred. 

No effect on the third stage was seen. Bleeding was not increased. 
The only previous work on the use of demerol in obstetrics known to us 
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is that reported by Benthin in Germany ‘‘Analgesia in Obstetrics 
Through Dolantin.’’** This report states that the third stage of labor 
seems to be shortened, and likewise that mild atony of the uterus is a 
feature, in women delivered under dolantin (demerol) analgesia. We 
cannot confirm these observations. 

The high incidence of forceps procedures in our series is not related 
to the analgesic drugs used, since here elective outlet forceps deliveries 
are usual with primiparas. 


Effect on the Baby 


We believe that the addition of nitrous oxide or ether to the fetal 
environment just before birth significantly accentuates the depressant 
effect on the baby of whatever hypnotics or sedatives the mother may 
have received during labor, even when great care is taken to avoid 
anoxemia. Therefore, the use of caudal anesthesia at the termination 
of labor, we believe, contributed to an accurate evaluation of demerol’s 


effect upon the baby. 


Of the 70 women, 54 primiparas and 16 multiparas, in whom demerol 
was used alone, 40 were delivered under caudal anesthesia, 29 under 
nitrous oxide and ether, and 1 with no anesthesia. Of these 70 babies 
born, with or without cutaneous stimulation, active respiratory move- 
ments were initiated in 66 within sixty seconds of the time the cord 
was cut. The cord was sometimes left intact for one or two minutes 
after delivery when the baby was small, or following difficult forceps 
procedures. In this group, 3 babies (4.3 per cent) breathed only after 
insufflation. Because of the presence of apnea it was decided to in- 
sufflate the lungs with pure oxygen immediately, although we believe 
all three would have lived without this expedient. After artificial oxy- 
genation lasting only one or two minutes, all three progressed normally. 

No babies delivered of mothers receiving demerol alone showed any 
persistent cyanosis, evidence of narcosis, or otherwise merited the term 
‘sleepy baby’’ where this is meant to describe drug effects. 

One baby in this group died shortly after birth. The mother, a para 
iv, progressed from 2 em. dilatation to the end of labor in fifty-six 
minutes. After uneventful spontaneous delivery, the baby presented 
an appearance suggesting intracranial damage, but fetal atelectasis was 
the autopsy diagnosis. We believe intrapartum medication received by 
the mother did not contribute to the cause of death. 

Of the 80 women, 70 primiparas and 10 multiparas, in whom demerol 
was used in combination with other drugs, 35 were delivered under 
caudal anesthesia and 45 under nitrous oxide and ether. Of 80 babies 
born, 69 breathed spontaneously. Ten babies (12 per cent) breathed 
only after insufflation. 

In the presence of apnea at birth, it is our practice to allow ordinary 
methods of cutaneous stimulation only a brief trial, usually not more 
than one minute, before resorting to insufflation to relieve anoxemia. 
It cannot be denied that the addition of barbiturates to demerol anal- 
gesia has a slight to moderate depressant effect on the baby, but in the 
dosages recommended it is rarely of disturbing degree. Fetal narcosis 


*Deutsche med. Wehnschr., No. 28, pp. 760, 1940. 
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was not a major factor in the apnea presented by these babies. All 
breathed and progressed normally after a brief period of artificial oxy- 
venation. 

In this group also one baby died shortly after birth. The mother, 
a normal gravida i, underwent amniorhexis in the second stage of 
labor. At delivery velamentous insertion of the cord with rupture 
of an umbilical vessel was found. The baby was exsanguinated and 
transfusion was unavailing. 


We suggest the following program for the use of demerol in obstetrics. 
(1) As soon as regular contractions are definitely established, even 
though at fifteen- to twenty-minute intervals and with the cervix not 
completely effaced and not dilated, 100 mg. of demerol are given intra- 
muscularly. (2) One hour later, with presumably some progress made 
in effacement and dilatation, a second 100 mg. is given. If labor has 
been rapid, or if the cervix was thin and 2 to 3 em. dilated at the first 
dose, the second 100 mg. may be given one-half hour after the first. 
(3) One hour later, or when the cervix reaches 4 em. dilatation, if 
progress has been rapid, a third 100 mg. is given. 

By the time this stage is reached the obstetrician will have decided 
whether or not to add amnesia to his analgesic therapy. With many a 
normal primiparas, 300 mg. of demerol, given by the time the cervix 
reached 4 em. dilatation, will enable her to continue through labor up 
to the second stage without undue exhaustion from the pain and psychie 
distress of labor. As before noted, normal primiparous labors under 
demerol administration tend to be short. If it is decided to conduct 
labor under demerol alone, a fourth 100 mg. dose may be given by the 
time the cervix reaches 5 em. dilatation. In any event, we believe it 
advantageous to complete the total demerol dosage early in labor. The 
action of this drug is sustained and its perceptible effect is maintained 
for six hours after any single dose. Four hundred milligrams of demerol 
given by the time the cervix is 5 em. dilated, or 4 em. if it gives evidence 
of being a rapid labor, we believe to be about optimum. We feel that 
there is little to be gained by exceeding this dosage and at present can- 
not recommend that further doses be given later in labor until five to 
six hours have elapsed. In most cases the baby will be born before that 
time. 

In those localities where insurance of amnesia is a prerequisite to 
successful obstetric practice, it will usually be found possible to earry 
the patient under demerol alone up to 4 or even 5 em. dilatation before 
she ‘‘needs’’ amnesia. Coneurrently with administration of the third 
or fourth 100 mg. dose of demerol at 4 or 5 em. dilatation, 414 gr. of 
seconal are given by mouth. One-half to one hour later an additional 
11% er. of seconal is given. In the great majority of cases this dosage 
and sequence will insure adequate amnesia for the ensuing four to six 
hours, and short quiet labors are the rule in our experience. Under 
demerol and seconal, amnesic therapy, we have seen 2 or 3 excited 
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patients difficult to control and requiring restraint, but these were defi- 
nitely exceptional and would doubtless have presented a nursing prob- 
lem under any circumstances. 


Summary and Conclusions 


1. Demerol in doses of 100 to 400 meg. noticeably shortens labor in 
primiparas. 

2. The analgesic effect of this drug in the dosage reeommended is 
sufficient to carry many normal primiparas through an entire labor 
with satisfactory subjective result. 

3. No effect on the baby by demerol in this dosage was noted. 

4. Demerol alone in doses up to 650 me. has no amnesie effect. 

5. Demerol combines well with seconal when amnesia is sought, and 
noticeably potentizes the action of this hypnotie. 

6. The use of demerol as recommended permits an elastic type of 
obstetric care during labor. Conduct of each case may be individual- 
ized in accord with the character and rapidity of labor: the decision to 
institute amnesic therapy, with its additional nursing responsibility and 
possible risk to mother and baby, may be made relatively late, depend- 
ing upon the reaction of each patient to the stress of labor. 

The constructive criticism and advice of Dr. Join G. Murray, Jr., together 
with the additional material provided by the use of many of his private patients 


in the experiment, contributed materially to this paper. 


TORSION OF THE UTERINE ADNEXA IN CHILDHOOD 


Harry B. Neet, M.D., ALBert LEA, MINN., AND Mark P. Virnic, M.D., 
WELLS, MINN. 
(From the Naeve Hospital, Albert Lea, Minn.) 


HE twisting of ovarian tumors, especially cysts, is of fairly common 

occurrence. The symptoms and signs accompanying this condition 
are so well appreciated that the diagnosis is frequently made before 
operation. The relative infrequeney of ovarian tumors in childhood 
probably accounts for the rarity with which twisted ovarian tumors or 
cysts are encountered. According to Smith and Butler, only 25 instances 
of torsion of ovarian tumors before puberty were reported in the litera- 
ture in twenty years. 

Torsion of the normal uterine adnexa is rarely seen. It is said that 
the incidence is greater than supposed because many cases are not re- 
ported. This is hardly a valid argument, however, because it is true of 
all conditions and the reported cases should give a fair idea of the fre- 
queney with which it is met. In 1921 only 14 eases of torsion of the 
normal adnexa could be found and of these, only 4 were under twelve 
years of age. Shute, in 1932, said that 35 eases of torsion of the normal 
ovary had been reported. In the ensuing nine vears several eases have 
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been described, mostly in the foreign literature, but from the figures 
available it is obvious that torsion of the normal uterine adnexa is not 
common. As an intern at the Johns Hopkins Hospital, one of us 
(H. B. N.) had experience with torsion of the normal uterine adnexa in 
an adult. In childhood the condition is extremely rare. 

Graves is of the opinion that torsion of an ovary is very rare and that 
the Fallopian tube is more frequently the victim of volvulus. He stated 
that the ovary may be twisted off completely and, becoming embedded in 
adhesions, remain in the abdomen as a parasitic body. On the other 
hand, Smith and Butler said that there is some question whether a nor- 
mal tube can undergo torsion, but it seems proved that a normal ovary 
may become twisted. In the 14 cases reviewed by Auvray, the tube alone 
was involved in 5, the tube and ovary in 8, and the tube, ovary and broad 
ligament were twisted in 1. 

The consensus of opinion is that the right side is involved more com- 
monly than the left. It has been mentioned that surgeons are more eager 
to operate when right-sided pain is present, and for that reason lesions 
on the left side may be overlooked. As etiologie factors abnormal length 
and mobility of the tube or of the mesosalpinx, spiral course of the tube, 
and slight enlargement and prolapse of the ovary have been suggested. 
Blood pressure changes in the tubal mesentery which produce venous 
stasis are stated to cause torsion. 

Pain is the predominant symptom produced by torsion of the adnexa. 
It is usually colicky in character, it may be very severe, and it may come 
on gradually. Leucoecytosis is moderate. No one claims to have made 
the diagnosis preoperatively. Appendicitis is the diagnosis most com- 
monly made, but in the adult the symptoms may simulate those of tubal 
pregnancy. The condition could hardly be definitely distinguished from 
mesenterie lymphadenitis or from a twisted hydatid of Morgagni. 


Report of Case 


A girl, aged three years and seven months, was first seen on April 29, 
1942. She had always been well except for an episode of pyelonephritis 
from which she recovered completely. She had been breast fed and had 
received cod-liver oil and orange juice intermittently. 

The mother stated that in August, 1941, the child began to complain 
oceasionally of abdominal pain. Although there were three or four at- 
tacks each week, no attack was thought to be serious enough to necessitate 
calling a doctor. There was no vomiting and no diarrhea. The patient 
ate well and the bowels moved satisfactorily. 

Just before supper on April 28 the patient began to complain of 
erampy pain low in the abdomen. It was said that she pointed to the 
left side to show the point of pain. She was very restless that night, 
did not sleep well, and was frequently doubled up in pain. At 4 a.m. 
April 29 she awakened and was given a laxative tablet. Soon thereafter 
she vomited, and later she vomited again several times. The patient did 
not want to walk and she held herself in a stooped position when on her 
feet. 

Physical examination revealed a slender girl. The skin was clear and 
the glands were not enlarged. The tonsils were moderately large and 
the erypts prominent, but there was no acute inflammation. The lungs 
were clear and the heart was negative. The abdomen was flat and sym- 
metrical. When the patient was first seen by one of us there was gen- 
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eralized abdominal tenderness and the patient cried because of pain. 
Muscle spasm was absent. Later, when the child was exhausted, she slept 
during the examination. The external genitals were normal. Rectal 
examination was not entirely satisfactory. 

Urinalysis showed an absence of albumin and sugar, a specific gravity 
of 1.025, acid reaction, and 2 leucocytes per high power field. The 
leucocytes in the blood numbered 20,100 and the differential count was: 
polymorphonuclears 72 per cent; lymphocytes, 27 per cent; basophiles, 
1 per cent. Roentgenologic examination of the chest was negative. 

Our impression was that the patient presented the symptoms and signs 
of mesenteric lymphadenitis but the diagnosis of acute appendicitis could 
not be entirely discarded. After considerable deliberation and discus- 
sion, operation was decided upon. 

Under nitrous oxide, oxygen and ether anesthesia a small MeBurney 
incision was made. As the peritoneum was opened there was an escape 
of a large quantity of clear fluid followed by a smaller amount of slightly 
bloody fluid. The appendix was long but only mildly injected. There 
were many fairly large glands in the mesentery of the small bowel. 
Low in the abdominal eavity there was a firm mass several centimeters in 
diameter. It was barely possible to bring this small mass into view, and 
it was seen to be nearly gangrenous in appearance. It seemed advisable 
to have greater exposure so, after removal of the appendix and closure 
of the small McBurney incision, a small left rectus incision was made and 
the rectus muscle retracted laterally. The mass was found to be the left 
tube and ovary which were twisted 180 degrees in a counter-clockwise 
direction. The tube and ovary were removed and the pedicle doubly 
ligated. The uterus and right adnexa were small and normal in appear- 
anee. The wound was elosed in layers. 

Pathologic Report.—The specimen consisted of the left tube, the left 
ovary, and the appendix. The tube and ovary formed a mass which was 
black in color and which measured 3 by 314 by 2 em. The ovary alone 
measured 215 by 2 em. and the tube was 414 em. in length. The 
infundibulopelvie ligament and the mesosalpinx were edematous, thick- 
ened, and twisted. The eut section of the ovary was dull and black. 
There were two small evsts, each measuring 5 mm. in diameter. On 
microscopic examination, it was seen that the cortex was fairly intact ; 
the remainder of the normal structure was obliterated by hemorrhagie in- 
farction. The tube also contained blood, the result of infarction. The 
appendix, which measured 7 em. by 5 mm., was slightly injected. 

The patient made an uneventful convalescence and was dismissed from 
the hospital on May 4, the sixth postoperative dav. The wounds healed 
by primary intention. 

This is the youngest patient reported with torsion of the uterine 
adnexa. It is interesting that mesenteric lymphadenitis was associated 
and was the preoperative diagnosis. If the possibility of the condition 
is kept in mind it may be possible to make the correct diagnosis before 
operation, especially if the torsion occurs on the left side. In this ease 
both the ovary and the tube had become twisted, but we believe that 
the torsion was initiated by the ovary. 
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HYDRADENOMA VULVAE* 
W. C. Danrortu, M.D., Evanston, ILL. 


QUAMOUS cell carcinoma of the vulva is not uncommon. Surgical 
S literature contains considerable material on the subject and treat- 
ment has been fairly well standardized. Adenocarcinoma is far less 
common and benign tumors of the vulva are not frequently seen. One 
of the more frequent of the benign tumors is fibroma of which Leonard’ 
found 6 in 23,000 gynecologic cases at the Johns Hopkins Clinie. In a 
period of thirty-three years at the Mayo Clinie Lovelady, McDonald, 
and Waugh? found 34 eases of benign tumor. Of these, 16 were fibro- 
mas, 7 lipomas, 5 hemangiomas, 2 leiomyomas, 1 ganglioneuroma, and 
1 lymphangioma. During this time 32 adenocarcinomas were found in 
the same clinic. 

A number of neoplasms of glandular type have been described. 
Among these have been growths arising from aberrant breast tissue 
which may be found in the vulva, tumors arising from the remains of 
the Wolffian duct, and a growth, first described by Pick*® in 1904, and 
which he termed hydradenoma. These tumors apparently arise from 
the vulvar sweat glands. Sweat glands vary in different parts of the 
body. Over the greater part of the body the sweat glands secrete a 
watery fluid. In certain limited areas, as the axilla, perianal region, 
to a more limited extent in the areola of the breast, are found sweat 
glands in which the secretory activity varies from that exhibited by 
the usual gland in that a portion of the cellular cytoplasm is excreted. 
These are known as apocrine glands. Such glands are found among the 
lower animals where they are said to have a part in sex activity. 

It is from these apocrine glands that adenocarcinoma of the vulva 
arises. Adenocarcinoma of the vulva is a tumor of far less malignancy 
than the squamous ¢ell type of vulvar cancer. Growth is slower and 
metastasis later and less extensive. From these glands arise also the 
nonmalignant glandular vulvar growth, the hydradenoma. This is a 
rare tumor. According to Novak‘ about 40 had been reported up to 
1940. It is probable that if all hydradenomas were recognized many 
more would be reported. As has been the case with some of the 
more recently recognized tumors of the ovary, familiarity increases the 
number which are found. Our own experience with this growth is 
limited to two eases. 


Case 1—A woman of 77 years. On the anterior left part of the 
vulva, not far from the meatus, was seen an irregularly round red 
mass. This was soft in consistency and not tender and about 3 em. in 


*Presented at a meeting of the Chicago Gynecological Society, March 20, 1942. 
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diameter. The surrounding epithelium of the vulva was normal. No 
evidence of extension, either locally or at a distance, was apparent. 
Because of the proximity to the meatus and the vascularity of the 
growth, it was destroyed by means of electrocoagulation rather than 
by excision. The pathologic report was as follows: ‘‘ Numerous glan- 
dular and tubular formations composed of columnar epithelium. Many 
of the glands did not have a distinct basement membrane. The nuclei 


Fig. 1—Low power. Extruded tissue from hidradenoma vulvae. 


Fig. 2.—High power of characteristic two-layer epithelium, high columnar cells set 
on a basal layer of poorly defined cuboidal cells. 


were round. In places the glands were multi-layered. There was an 
occasional mitotie figure and hyperchromatic nucleus present with a 
relatively small amount of edematous interstitial tissue in which were 
numerous engorged veins, few polymorphonuclear leucocytes, plasma 
cells, and lymphocytes. There was considerable erythrocytic extravasation. 


Case 2.—A woman, aged 50 years, had a small mass on the labium 
near Bartholin’s gland. This was excised by her physician, the re- 
moval being quite simple. Under the microscope the same glandular 
picture was seen as had been observed in the first ease. 
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Clinically these tumors are important because of the ease with which 
they may be confused with carcinoma. When the patient, reported as 
Case 1, was first seen it was thought that the lesion was probably ma- 
lignant, the true character of the tumor being recognized only after 
the examination of a specimen obtained by biopsy. Treatment is not 
difficult, complete excision being usually entirely satisfactory. If ex- 
cision presents any difficulties destruction of the mass may be accom- 
plished by means of electrocoagulation. It is important that the true 
nature of the tumor be recognized, for, should the surgeon consider that 
it is malignant, an unnecessarily radical operation may be done. As 
the growth is quite painless, many very small ones may be considered 
as moles by the women who have them and they do not come to the 
attention of the surgeon. 
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636 CHURCH STREET 
Discussion 


DR. GEORGE H. GARDNER.—Hidradenoma vulvae is the term applied to those 
benign adenomatous tumors of the vulva which in all probability arise from sweat 
glands. Some observers, in fact, have been able to demonstrate a direct continu- 
itv between normal sweat glands, or their excretory ducts, and hidradenomas. 
These tumors are rare. Most of them have been found in the fifth decade of life. 
They may occur either in the greater or the lesser labia, or in the sulci between 
the labia, but they are usually found in the labia majora where sweat glands are 
more abundant. They are tumors of the skin; most of them are small, as a rule 
not more than a centimeter or two in diameter. They may occur either as semi- 
solid grayish white tumors just beneath the epidermis; or, if the thinned-out 
covering epidermis ruptures, they become pedunculated red, fungus-like, papillo- 
mas which are attached to the skin. 

Microscopically they are polycystic; they are richly adenomatous and almost 
invariably there are papillary outgrowths into cyst cavities; consequently from 
a histopathologic standpoint they are often papillary cystadenomas. Character- 
istically some of the alveoli are lined by two layers of epithelium, the inner layer 
being high columnar cells with nucleus toward the base and the peripheral layer is 
composed of indistinet large cuboidal cells. In other alveoli the epithelium may 
be a single layer of high columnar cells, or several layers of cuboidal cells. 

These tumors are benign. They rarely cause symptoms unless the skin over 
them becomes ulcerated. If they rupture, the extruding papillomatous tumor may 
bleed when traumatized. It is possible that hidradenomas undergo malignant 
change, but this has never been proved. They may be mistaken for cancer both 
because of their gross appearance and their odd microscopic structure. 

They may be confused with metastatic adenocarcinoma as in a case under my 
observation. The patient was a 45-year-old nullipara with Stage III adenocarci- 
noma of the cervix. Besides the tumor of the cervix there was found a nodule in 
the upper portion of the left greater labium, a pearly-gray firm tumor of the skin, 
approximately 8 mm, in diameter. It proved to be cystic and ruptured during re- 
moval; a tiny mulberry-like mass of white tumor tissue escaped from its cavity. 
At first this was thought to be a skin metastasis, but in reality, it was a typical 
hidradenoma vulvae. Fig. 1 is a low-power: photomicrograph of the extruded 
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papillomatous tumor tissue. Fig. 2 is a high-power photomicrograph of the epi- 
thelium covering several papilli. This two-layer type of epithelium, high columnar 
placed on poorly defined cuboidal cells, is said to be characteristic of hidradenomas, 


the benign sweat-gland tumors of the vulva. 


DR. A. F, LASH.—Hidradenoma. vulvae has been considered an uncommon 
gynecologic condition, but is probably more common than indicated by the reports 
in the literature, According to Lynch only 22 cases have been described, the first 
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by Braun in 1892. The lesion was more completely studied by Pick in 1904, who 
described the development of true adenocarcinoma in 3 of the 30 cases he investi- 
gated (Teacher). Ruge, Gross, Outerbridge and Schwarz also reported cases of 
sweat gland adenoma. Pick described it as a slowly growing small tumor arising 
from the sweat glands of the vulva. Micreseopically he found tubular acini lined 
by a double layer of nonciliated epithelium and surrounded by a capsule of elastic 
tissue. He traced a sudoriferous duct from the tumor to the skin surface in his 
eases. Cystic changes were frequent and intracystie papillary proliferations were 
often found. These tumors may be single or multiple, smooth or ulcerated, appear- 
ing over the mons veneris, labia majora or minora. Although these tumors are 
usually benign occasionally they may be malignant and, therefore, these tumors, 
like all tumors of the vulvae, especially in older women, warrant careful scrutiny 
and investigation. The following is the report of a case: 

The patient, D. Z., a white woman, 50 years of age, was admitted to the Michael 
Reese Hospital because of menorrhagia, abdominal cramps, relative incontinence 
and urgency of indefinite duration. Her past history contained nothing of signifi- 
‘ance. She still menstruated every twenty-eight days as described above. She 
had been married for twenty-nine years and had had two full-term pregnancies 
with uneventful terminations and two miscarriages. The vulvar nodule did not 
annoy her. 

Examination disclosed a small, ulcerated, hard nodule (4 mm. in diameter) on 
the left labium majus which was freely movable without any associated inguinal 
adenopathy. There was also noted a scarred perineum, from an old third-degree 
laceration; a large, hard, nodular cervix; a hard enlarged corpus the size of a six 
weeks’ pregnancy; and normal adnexa. 

On Dee. 21, 1936, the vulvar tumor was removed and a vaginal hysterectomy, 
anterior colporrhaphy and perineorrhaphy were performed. The pathologie report 
was adenomyosis and myofibroma of the uterus, cervical abscess and an ulcerated, 
pedunculated sweat gland adenoma. The microscopic section of the sweat gland 
adenoma showed tubular acini lined with nonciliated columnar epithelium and sur- 
rounded by connective tissue stroma. The patient made an uneventful recovery 
and after five years there has not been any recurrence. 

It is of interest to note that aberrant breast tissue may form an adenofibroma 
as described by Bartecky and Purvess and Hadley. These histologic pictures re- 
semble those of sweat gland adenoma which fact is understandable since their 
embryologie origin is the same, i.e., breast and sweat gland. 


Gambino, A.: The Action of a Sulfonamide Derivative Upon the Genital Ap- 
paratus of the Guinea Pig, Rassegna d’ostet. e ginec. 49: 163, 1940. 


The author reviews the literature which deals with the effect of sulfonamide 
derivatives upon the blenorrhagias and spermatogenesis. Five groups of guinea 
pigs, a total of 16 individual animals, were given daily doses of red-prontosil, intra- 
muscularly, over a period of twenty days. In two groups the dosage was 0.025 Gm. 
per kg. of body weight while the 2 remaining groups were given massive doses, 
a total average of 1.87 Gm., for a three-day period. The animals were sacrificed 
and their genital tracts studied. 

The histologic studies of the male animals revealed large numbers of inactive 
sperm in the epididymus; the germinal elements of the testicles showed regressive 
changes while the epididymal walls appeared thin and weakene:l. In one group 
receiving red-prontosil for forty days there were found but secant numbers of sperm 
in the seminiferous tubules and more marked tissue changes. The tissues of the 
females and control animals revealed minimal and variable results. 


CLAIR E, FOLSOME. 
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REPEATED SECONDARY RUPTURE OF THE PREGNANT 
UTERUS 


Ricuarp D, Perrit,* M.D., SAn Jose, CAuir. 
(From the Methodist Episcopal Hospital of Brooklyn, New York) 


EPEATED secondary rupture of the pregnant uterus is a rarity. 

In the standard American textbooks of obstetrics it is mentioned 
only by Williams in an indirect reference to a Frenchman, Mikhine' who 
reported a series of thirteen cases in 1902. When, in addition to its 
rarity, it occurs under the watchful care of a group of competent ob- 
stetricians in spite of all precautions, it warrants inclusion in the litera- 
ture. 

Separation of the musculature of the uterus without previous incision 
or separation is termed primary rupture and is usually due to trauma 
of delivery or attempted delivery, severe labor especially in the presence 
of cephalopelvie disproportion, and miscellaneous and idiopathic causes. 
Separation of the musculature of the uterus following previous incision 
(usually cesarean section or myomectomy) is termed secondary rupture. 
The type of section predisposing to this accident is predominantly the 
classical rather than the low flap; Acken? states that 7 of his 8 cases of 
secondary rupture followed previous classical incisions while only one 
followed the low flap type of section. DeLee* states in his 1940 Yearbook 
that only 5 ruptures have been reported in the past twenty-five vears fol- 
lowing the low flap type. Secondary rupture itself is rare, Acken? re- 
ported that his 8 cases occurred in a series of 25,935 deliveries, or an in- 
cidence of 0.03 per cent. Occurrence of repeated secondary rupture is 
apparently so rare that it is unmentioned in standard textbooks; a sur- 
vey of recent literature disclosed no individual case reports. 


Case Report 


This 38-year-old, para ii, gravida iii, first presented herself at the pre- 
natal clinie on Sept. 4, 1940. Her last menstrual period had occurred on 
April 27, 1940, and her expected date of confinement was Feb. 3, 1941. 
Her first child had been delivered by classical section in a local hospital 
on Feb. 9, 1932; the hospital reported that she had been admitted in her 
eighth month because of vaginal bleeding, a tentative diagnosis of 
placenta previa had been made and a classical cesarean section done. 
A living female child weighing 5 pounds 13 ounces was delivered and 
survived. Several large blood clots in the uterine cavity and partial de- 
tachment of a normally implanted placenta established the diagnosis of 
abruptio placentae. The patient made a normal recovery without 
morbidity and was discharged on her eleventh postoperative day. 

The following report of her second pregnancy was received from Dr. 
H. J. Thomson of the County Maternity Hospital, Bellshill, Glasgow, 
Scotland, where it terminated in March, 1933: 

‘*This patient was admitted here on March 13, 1933, from our prenatal 
clinic for cesarean section on account of previous history of cesarean see- 
tion in New York for placenta previa. The operation was arranged to 

*First Lieutenant, Medical Corps, in Service. 


334 


5 


PETTIT: REPEATED RUPTURE OF PREGNANT UTERUS 335 


take place at 9 a.m. on March 22 but the patient had a silent rupture of 
the uterus an hour previous to operation. Professor 8S. J. Cameron, 
Regius Professor of Glasgow University, our consultant, performed the 
operation, and when the abdomen was opened it was found that the 
uterus was ruptured from the fundus anteriorly to the margin of the 
lower uterine segment and at the site of the old uterine sear. The rup- 
ture was very ragged and the child was lying free in the abdominal 
cavity as well as the placenta. The professor expressed the opinion at 
the time of operation that there was no hope, that the patient would 
probably be dead within an hour or so. He quickly sutured the opening 
and filled the abdomen with several pints of normal saline solution. The 
patient made an uneventful recovery, having been in the hospital for 
twenty-nine days after operation. The blood pressure was normal and 
the patient did not suffer from albuminuria. ’”’ 

On admission to the Methodist Episcopal Hospital prenatal clinie the 
physical examination was essentially negative, except for two separate 
intact lower abdominal midline sears and a ‘‘funnel’’ or anthropoid 
pelvis with measurements as follows: interspinous diameter, 26 em. ; 
intertrochanterie, 33 em.; interecristal, 830 em.; external conjugate, 20 em. ; 
a slightly narrow pubie areh; diagonal conjugate, 11.5 em.; transverse of 
outlet, 7.0 em.; posterior sagittal, 8.5 em.; a hollow sacrum; a freely 
movable coceyx and bones of normal thickness. 

Her prenatal course was essentially normal. She made 8 visits to the 
clinie between Sept. 9, 1940, and Dee. 26, 1940, during which time her 
hemoglobin dropped from 10.8 Gm. to 9.7 Gm. in spite of 5 gr. of ferrous 
sulfate three times daily. The serology was negative. <All blood pres- 
sure readings were within normal limits. There was no albuminuria 
and her weight gain was only 9 pounds during that seventeen-week 
period. 

She was seen and discussed by the senior staff on two oeeasions. The 
consensus of opinion was that she should be hospitalized at the thirty- 
sixth week and have an elective tertiary section. Further procedure such 
as sterilization or hysterectomy was to depend upon the operative find- 
ings. 

Accordingly she was admitted to the hospital, Jan. 5, 1941, at which 
time a physical examination was essentially normal (No. 24210). The 
blood pressure was 134/86. The patient was in her thirty-sixth week 
and the fetus was estimated at seven to seven and one-half pounds in 
weight. The vertex presented in left occipitotransverse position and was 
floating. The cervix could not be reached on rectal examination. The 
fetal heart tone was normal. The two abdominal sears seemed intact, and 
there was no tenderness in them nor over the lower uterine segment. The 
usual laboratory workup was deferred to the following morning. The 
operation was planned for the seventh of January if everything was 
satisfactory. 

The patient awoke at 3 a.m., Jan. 6, 1941, about twelve hours after 
admission, thinking her bowels had to move. After one unsuccessful at- 
tempt she noticed that the pain was recurring every five minutes. At 
3:30 A.M. examination showed the uterus to be contracting with moderate 
intensity every five minutes. It was not relaxing normally between 
pains. The fetal heart sounds were normal, but the entire lower abdomen 
was acutely tender and seemed edematous. Morphine sulfate grains 4% 
and scopolamine grains 459 were given hydopermieally at 3:45 a.m. 
and preparations were made for operation. The patient’s general condi- 
tion was good with blood pressure 124/80 and pulse 84. 
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A spinal injection of 8 mg. of pontocaine and 60 mg. of novocaine 
diluted with 3 ¢.e. of cerebrospinal fluid, was given in the third lumbar 
interspace at 5 A.M. in conjunction with 50 mg. of ephedrine sulfate intra- 
museularly. 

A midline incision extending from the pubis to the level of the um- 
bilicus was made down to the fascia and hemostasis obtained. The fascia 
was incised and the muscles separated, exposing the properitoneal fat 
which was infiltrated with blood in the lower half of the incised area. 
The tissues were edematous. No definite peritoneum was recognized, and 
there was difficulty in obtaining entrance to the peritoneal cavity until 
it was realized that the adhesions from the previous incision had bound 
the uterus to the abdominal wall. Entrance was then easily made to the 
right of the midline. In the bloody area, palpation revealed the infant's 
head separated only by filmy adhesions from the examining finger. An 
incision was made in the upper portion of the exposed uterus and ex- 
tended downward with bandage scissors. On reaching the bloody area in 
the lower uterine segment, however, the scissors encountered no re- 
sistance, and it was then realized that there had been a silent rupture 
of the lower third of the old sear. Up to the time of operation there 
had been no gross bleeding nor extrusion of the uterine contents, prob- 
ably beeause of the adhesions. This fact probably accounted for the 
patient’s lack of shock or classic symptoms of rupture. The vertex was 
rotated anteriorly from the left occipito transverse position and delivery 
easily accomplished. The male infant weighed 6 pounds 11 ounces and 
was quite active. There was a superficial skin defect 1.5 em. in diameter 
present over the lumbar region of the baby. One ecubie centimeter of 
ergotrate was given intravenously; the placenta and membranes were 
easily delivered intact and complete. The lower uterine wall was blotter 
paper thin and the edges were ragged. In view of the poor condition 
of the tissues and the repeated rupture with repeated endangerment of 
the mother’s life, it was decided to do a subtotal hysterectomy. The 
tubes and ovaries appeared normal and consequently were preserved. 
The infundibulopelvie ligaments were clamped on either side and in- 
cisions were made down the broad ligaments. The visceral peritoneum 
was then freed anteriorly above the cervix. The uterine arteries were 
clamped bilaterally and the top of the cervix incised removing the 
fundus. The cervix was closed with interrupted No. 2 chromic catgut 
sutures, the uterines ligated with the same, the ovarian pedicles secured 
with suture ligatures and tied into the cervical stump, and the raw sur- 
faces peritonized. The peritoneum was closed with running No. 1 plain 
‘atgut. The muscles were united with interrupted No. 1 plain catgut, 
the fascia with figure-of-eight No. 1 chromic catgut, three silkworm-gut 
stay sutures were placed beneath the fascia and the skin closed with 
interrupted vertical mattress silk sutures. The patient remained in good 
condition through the operation and both she and the baby left the 
operating room in good condition, her blood pressure being 116/90 and 
pulse 98. 

Immediately postoperative the patient received morphine sulfate 
grains 4%, a prophylactic blood transfusion of 500 ¢.c. of citrated blood 
and 700 ¢.ec. of 5 per cent glucose in normal saline solution. 

She remained in good condition until about five hours postoperative 
when she developed secondary shock with waxen color and cold clammy 
skin. She was mentally clear although her blood pressure dropped to 
70/50 and the pulse rose to 140. A venoclysis of 10 per cent glucose 
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was started and another 500 e.c. of blood was given within the hour. 
Following this treatment her condition became and remained satis- 
factory. A third transfusion of 500 ¢.c. of blood was given that evening ; 
her highest temperature, 103° I., developed twelve hours later. After 
this her postoperative course was exceptionally smooth. A fourth and 
final transfusion was given on the fourth postoperative day (Jan. 9, 
1941) and this raised her hemoglobin to 12.2 Gm. with 4.37 m. erythro- 
eytes, 10,100 leucocytes and a differential of 69 per cent polymorpho- 
nuclears, and 31 per cent lymphocytes. 

The wound healed by primary intention and the patient was dis- 
charged on her fourteenth day in good condition. The baby was dis- 
charged with the mother and weighed at that time one ounce less than its 
birth weight. No definite conelusion had been reached despite consulta- 
tion about the lumbar skin defect other than that it was not a complete 
true spina bifida. 

The patient returned for post-partum check-up at one month and six 
months and had no complaints. The wound was intact and the cervical 
stump was suspended in good condition. 
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MALIGNANT DYSGERMINOMA OF THE OVARY 
A Fatal Case With Autopsy 


Jack D. Kirsusaum,* M.S., M.D., ANp BENJAMIN NEWMAN, M.D., 
CuicaGco, IL, 
(From the Department of Pathology, Woodlawn Hospital, and South Shore Hospital 
and the Division of Surgery of Northwestern University) 


EPORTS of fatal eases of dysgerminoma of the ovary with necropsy 

studies are very meager in the literature, and the report of even one 
additional case is deserving if it will add information to our present 
knowledge of the obscure malignant nature of this tumor. Too many of 
these tumors have been diagnosed benign clinically by the clinician 
whereas the pathologist for years has expressed a more pessimistie view, 
and his diagnosis of malignancy has often been challenged, as illustrated 
in the following ease. 


Case Report 


History.—Mrs. P. O., aged 36 years, was first admitted to the South 
Shore Hospital in August, 1937, on the service of Dr. L. Lipschultz At 
that time she complained of abdominal pains which had been present for 
three months. The pain was intermittent, sharp, stabbing, and general- 
ized, and unrelated to her meals or menstruation. During this period she 
had noticed blood in her urine on two oceasions lasting about ten days. 
One month prior to her admission (1937) a mass was palpated in the ab- 


*In Active Service, Station Hospital, Fort George G. Meade, Md. 
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domen toward the midline. Patient had lost about 30 pounds, was nerv- 
ous, and had noticed palpitation and some shortness of breath. Her appe- 
tite was good and she had had some dysuria and frequency. 

She had had pneumonia at the age of 6 which was complicated by 
empyema and had resulted in a rib resection. 

Her father died of a carcinoma of the liver and her mother died of 
peritonitis following childbirth. 


Fig. 1—Photograph of the tumor shows (A) the kidney-shaped appearance, and 
extension of the tumor through the capsule. (B) Section surface of the tumor illus- 
trates the nodular appearance and areas of hemorrhage and necrosis. 


Marital History.—She had been married nine and one-half years; hus- 
band was living and well. She had had four normal pregnancies. Her 
menstrual periods started at the late age of seventeen years, and were 
regular every twenty-eight days, lasting seven to twelve days. 

Physical Examination disclosed a well-developed, well-nourished white 
female who did not appear acutely ill. The temperature, pulse, and 
respiration were all within normal limits. The blood pressure was 
115/70. The skin over the chest contained numerous vascular naevi. A 
healed scar was present in the left axillary region. The heart and lungs 
were essentially normal. The abdomen was diffusely tender. In the 
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right pelvis a mass was palpated which extended to the right of the 
symphysis and was tender on deep pressure. Vaginal examination con- 
firmed the presence of the mass in the right side. The clinical impres- 
sion Was an ovarian cyst. 

Laboratory Findings—tThe urine was negative. The blood showed 
a moderate anemia of 3,300,000 red blood eells. 

On July 27, 1937, a bilateral salpingo-oophorectomy was done. The 
right ovary was transformed into a hard nodular tumor mass. The other 
ovary appeared normal, and a small amount of clear fluid was noted in 
the pelvis. 

Surgical Pathology.—The right ovary formed a mass 16 by 8 by 6 em. 
and was about the size of an adult kidney. (Fig. 1). The surface was 
nodular, and the capsule in places was interrupted by the nodes which 
were up to 6 em. in diameter. Some were firm, others were soft and dis- 
colored purplish red. Other nodes on sectioning appeared light purplish 
gray with central areas of hemorrhage and softening. 


rae 


Fig. 2.—Photomicrographs of the tumor shows low and high power magnification. 
Note the cellularity of the tumor with its large polygonal cells containing oval and 
round hyperchromatic nuclei, some of which are huge and bizarre shaped. The stroma 
is sprinkled with small lymphocytes and contains a thin fibrillar septa. 


Histologic Examination.—The tumor was very cellular and composed 
of solid masses of large polygonal and round cells with oval to round 
hyperchromatie nuclei and an ample granular cytoplasm. Many of the 
nuclei had nucleoli. Numerous mitotic figures were seen. The cells were 
often interrupted by narrow fibrillar septa infiltrated with small round 
cells. In places there were focal areas of hemorrhage and necrosis. The 
tumor cells resembled an embryonic germinal type of cell common for 
both the ovary and testicle. 

Diagnosis.—Malignant dysgerminoma of the right ovary. 

Deep x-ray therapy was recommended. 

A section of the tumor at this time was shown to Dr. Walter Schiller 
who believed it was benign. 
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Course.—The patient made an uneventful recovery and was. dis- 
charged Aug. 7, 1987. She was seen by Dr. MeNatten Cook County Hos- 
pital) who gave the patient 18 high voltage treatments from Oct. 2, 
1937, to Dee. 12, 1937, postoperatively. 

Patient was readmited to the South Shore Hespital (eb. 12, 1940) 
two and one-half vears later with complaints of pain on walking, marked 
weakness, and tenderness and distention of the abdomen during the past 
three months. Her weight was reduced from 150 to 116 pounds. 

On physical examination the only noteworthy findings at this time 
were the distention of the abdomen, extreme tenderness, and an enlarge- 
ment of the liver which extended down 4 fingers. The superficial veins 
of the abdominal wall were distended and prominent. 

On Feb. 17, 1940, an exploratory operation was done. The liver and 
peritoneum were studded with metastatic nodules. Biopsy of one of the 
nodules revealed a similar picture to that seen in the ovary. Patient’s 
condition became progressively worse. She was given palliative treat- 
ment and died April, 1940, three vears after the onset of her symptoms. 

Essential Autopsy Findings——At necropsy patient was markedly ema- 
ciated. There were evidences of metastasis to the lungs, both kidneys, 
the liver, and peritoneum. A moderate ascites was noted. 


Summary 


A ease of dysgerminoma of the right ovary in a patient 36 vears of 
age is described. Three years subsequent to surgical removal, and fol- 
lowing x-ray therapy patient died. At necropsy there were extensive 
metastasis to the peritoneum, the lungs, both kidneys, and to the liver. 


COMPLETE HEART BLOCK COMPLICATING PREGNANCY 


Francis V. M.D., Davin S. Frerres, Jr., M.D., AND 
A. GERSON HOLLANDER, M.D., BRookLyn, N. Y. 


(From the Departments of Obstetrics and Gynecology and Medicine, Long Island 
College Division, Kings County Hospital and the Long Island College of Medicine) 


Wivcsiztensies heart block is so rare a complication of pregnancy as to 
warrant individual ease reports. In 1935 Jensen! was able to collect 
only 14 cases from the literature, and recently Diddle? has added another. 
In the five years since the establishment of a Cardiae-Obstetrical Clinie 
at the Kings County Hospital, there have been 17,862 deliveries, but this 
is the first time we have encountered this complication. Although vary- 
ing degrees of heart block are not infrequently seen, complete heart block 
with absolute dissociation of auricular and ventricular rhythms is dis- 
tinetly uncommon. 
Case Report 


N. L. B., a 23-year-old colored primipara, presented herself at the 
prenatal clinic, Kings County Hospital, on Sept. 30, 1941. Her last 
menstrual period was on April 25, 1941, and her date of confinement was 
estimated to be Feb. 1, 1942. During the course of a routine physical 
examination, a systolic murmur was heard at about the level of the left 
fourth costal cartilage, close to the sternum and also at the apex. There 
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was a foreeful apical impulse, but no thrills were felt. The rhythm was 
regular and the rate was 62. The blood pressure was 130/80. The lungs 
were clear and resonant. She had no complaints referable to the eardio- 
respiratory systems, but was directed to the cardiac-obstetrical elinie for 
further investigation of the murmur. <A detailed history revealed that 
the patient had been perfectly well throughout her childhood. She 
denied ever being seriously ill and to the best of her knowledge had never 
suffered an attack of rheumatic fever, chorea, searlet fever or diphtheria. 
She had never fainted. Physical examination confirmed the findings 
previously noted and a tentative diagnosis of congenital heart disease, 


ig. 1.—Oct. 20, 1941: Auricular rate, 100; ventricular rate, 62. 


Fig. 2.—Nov. 27, 1941: Auricular rate, 100; ventricular rate, 62. 


probably septal defect, was made. The blood Wassermann was negative. 
Roentgen examination of the heart revealed slight enlargement of the 
transverse diameter but no specifie chamber enlargement. An electro- 
cardiogram (Fig. 1) showed a complete heart block with a ventricular 
rate of 62 and an auricular rate of 100. 

She was admitted to the Hospital on Nov. 24, 1941, because of moder- 
ate vaginal bleeding and mild symptoms of toxemia. She was put to 
bed and on November 29 went into labor and delivered spontaneously 
after seven hours a live colored male in good condition weighing six 
pounds and seven ounces. The placenta was delivered intact after ten 
minutes. The immediate post-partum condition was good. The puer- 
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perium was uneventful and she was discharged from the hospital on Dee. 
7, 1941. An electrocardiogram (Fig. 2) taken during her hospitalization 
was similar to the first electrocardiogram. At no time did she exhibit 
cardiac embarrassment or syncope. The patient was last examined at the 
cardiac obstetric clinic on Jan. 19, 1942, at which time the findings of the 
systolic murmur and electrocardiographice evidence (Fig. 3) of complete 
heart block were still present. 

Complete heart block is an infrequent complication of heart disease. 
In an electrocardiographie series of 10,000 patients with cardiae symp- 
toms or signs, examined between the years of 1916 and 1930 at the 
Massachusetts General Hospital, complete heart block oceurred in 79 
eases or an incidence of 0.79 per cent. It must be remembered that this 
ineluded all age groups and both sexes. However, when these figures 
were analyzed by White and Jones,* coronary artery disease was re- 


Fig. 3.—Feb. 6, 1941: Auricular rate, 100; ventricular rate, 62. 


sponsible in 50.7 per cent; rheumatie infection in 27.5 per cent; con- 
genital defects in 1; syphilitic involvement in 1; digitalis in 9; and an 
unknown factor (probably congenital) in 4 cases. Moreover, per- 
manent heart block occurs twice as often in the male as in the female. 

Coronary disease is rarely, if ever, encountered during pregnancy for 
it usually does not occur in women until they are beyond the childbearing 
age. Young women with long standing, severe rheumatic heart disease, 
the other most frequent cause for heart block, are likely not to marry 
or if married, not likely to become pregnant because of severe limitation 
of function which their cardiae state imposes upon them. Digitalis effect 
disappears when the drug is discontinued, and in this locality syphilitic 
cardiovascular disease in pregnancy is almost as rave as coronary disease. 
Thus one is left with a group whose etiologie factor is congenital or un- 
known. It is in this group that this patient has been classified. 

Yater,* in reviewing the subject of congenital heart block, states that 
the more important criteria for the diagnosis rests upon the electro- 
cardiographic evidence of the block existing, the presence of a congenital 
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heart lesion, namely, a patent interventricular septum, and the absence 
of any history suggestive of an infection that might have produced the 
block, e.g., diphtheria, congenital or acquired syphilis, rheumatic fever, 
or chorea. 

The management of pregnancy in these cases and the prognosis is de- 
pendent upon the etiologie factor concerned. For the prognosis depends 
not so much upon the finding of the heart block as it does upon the cause 
and degree of functional limitation which the slow rate imposes upon the 
patient. In congenital lesions the cardiac musculature is unimpaired and 
the defect is often compensated for by hypertrophy of the heart. In 
addition, the ventricular rate in this group tends to be higher than is 
found in those secondary to arteriosclerosis or coronary artery disease. 
The combination of these factors explains the favorable prognosis. Since 
the majority of reported cases of heart block complicating pregnancy 
are congenital in origin and in these the ventricular rate is frequently 
above 50, the prognosis is good. Delivery should be effected in the usual 
manner and interruption of the pregnancy or sterilization of the patient 
in such cases is unwarranted. 
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STILBESTROL IN THE TERMINATION OF PREGNANCY* 
With Report of 21 Cases 
JosEPH W. Reppocu, M.D., anp W. B. WrenEr, M.D., NEw ORLEANS, La. 


(From the Department of Obstetrics and Gynecology, Tulane Uniwersity of Louisiana, 
School of Medicine, New Orleans, Louisiana, and Charity Hospital of Lowisiana) 


HE recent literature suggests that stilbestrol may be of value in 

the termination of pregnancy. Encouraging results have been re- 
ported by Jeffcoat, Peck, Lubin, Waltman and others. It is our purpose 
to review some of the more significant reports and present our expe- 
rience with stilbestrol. Since this drug is now available at a cost which 
is not prohibitive, it seems that an evaluation of its present status in 
the termination of pregnancy would be timely as well as beneficial. 

In the light of present knowledge, we are still in the dark as to the 
cause of the onset of labor, and are often at a loss to initiate it in the 
patient in whom one of the surgical methods is contraindicated, for fear 
of not being able to do a section later because of potential or frank 
intrauterine infection. Summing up the cause of the onset of this 
phenomenon, Reynolds said ‘‘there is no known single cause—as the 
numerous theories in the past imply. Rather, it now seems that par- 


*Read at a meeting of the iio State Obstetrical and Gynecological Society, 
New Orleans, Louisiana, April 27, 1942. 
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turition begins as a result of a number of factors, structural, hormonal, 
nervous, nutritional and circulatory, which, at a time characteristic of 
each species and adapted to the morphologic condition present in each, 
are so associated that they lead to evacuation by the uterus of its 
contents. 

One of the newer hormonal theoretical causes for the onset of labor 
is based on the sensitizing action of the uterine musculature by estrogen 
to the posterior pituitary extract. 


Murphy? found that the uterus failed to respond to pituitrin before 
the twenty-fifth week of pregnancy in 32 cases in doses of 1, 2, or 3 
minims. After this period the percentage responding increased weekly. 
Estrin blood levels have been observed to rise steadily after the fourth 
month (Smith and Smith) and to rise sharply just before the onset 
of labor (Runge, Seivers and Hartman®). There is a coincidental de- 
crease in progesterone due to degeneration of the corpus luteum and 
changes in the placenta. Knaus observed that uterine muscle is re- 
fractory to the action of pituitary extract when corpus luteum activity 
is at its highest during the menstrual eyele. It seems logical to assume 
that, if the blood levels of the estrogens can be raised sufficiently, 
labor could be started by adding pituitrin. Jeffcoat? in England and 
later Lubin and Waltman® in this country observed an increase in econ- 
tractility and mobility of the uterus following the administration of the 
natural estrins before labor; the latter with a dosage of 10,000 to 350,000 
international units of progynon B were able to start labor in 8 women 
out of 36. Later, Peelt in England reported the action of stilbestrol 
on labor in 79 eases divided as follows: In 52 it was given for two 
weeks before the calculated date of labor in an effort to prevent post- 
maturity, 24 (46 per cent) were considered successful when pregnaney 
terminated 280 days or earlier after the first day of the last menstrual 
period. Peel, however, coneluded that its action in this capacity was 
disappointing, although he thought the cervix was softened and labor 
shortened when it finally began. The second group of 16 cases con- 
stituted those in whom an effort was made to induce labor, 3 of them 
had dead fetuses all of which terminated; of the remaining 13, 6 went 
into labor and 7 failed (46 per cent). Peck’s routine was 10 me. intra- 
muscularly the day before and 1 mg. by mouth hourly for 10 to 12 
doses the second day. In his third group of 11 eases, an effort was 
made to overcome uterine inertia with 4 successes. 

In 1941 Abarbanel reported his observations in 21 cases in whom 
much larger doses were used orally as a primer before the usual in- 
duction of labor. He gave 10 to 15 mg. hourly for 10 doses followed 
in eight hours with a medical induction of castor oil and quinine. If 
labor did not ensue after a few hours small doses of posterior pituitary 
extract were given. He observed 9 successful inductions out of 10 cases 
(90 per cent) using this technique at or near term; complete success 
in 3 eases of missed abortion and labor, and complete failure in using 
the method to induce abortion in 5 cases. The remaining 3 cases were 
uterine inertia with 2 successes and 1 doubtful. 


Personal Observations 


For the past several months some of the waiting mothers on the 
Tulane Obstetrical Unit at Charity Hospital have received stilbestrol 
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before or during a routine medical induction. Some of these have had 
it more or less haphazardly and without any standardization of dosage 
or technique. There have been some with dead fetuses in whom it was 
considered desirable to use the drug partly beeause of its supposed 
lactation inhibiting ability. More recently an effort has been made to 
follow a regular routine before and during the induction as follows: 
10 mg. being administered 3 or 4 times daily for three days before the 
induction, and 10 mg. every hour following the usual dose of oil and 
enema. The results obtained by this technique are shown in Table I. 


There were 28 patients who received the drug with the total dosage 
varying from 6 mg. to 720 mg. (150,000 to 18,000,000 international 
units). The latter case had two attempts. Beginning about three hours 
after the oil and enema, pitocin in small doses has been given routinely 
except in patients in whom labor had started. The eriteria for success 
was labor within twenty-four hours after the last dose of stilbestrol on 
the day of the induction. Several (five) of the patients included in 
this study had 20 mg. three or four times daily for three or four days 
before the induction, and none on the day of the induction; in two of 
these, or 40 per cent, labor started. Of the 28 cases, there were 5 missed 
labor, or abortions with 5 successes; 22 in whom an effort was made 
to aid in the induction by using stilbestrol with 9 successes, or 41 
per cent. There was one case of uterine inertia (Case 17) who was 
finally delivered with Diihrssen’s incisions. 

In none of the cases was there an appreciable effect on lactation noted. 
Instead it had to be continued for a longer period to have any action. 
Nausea and vomiting were not noted in any of the patients, even those 
receiving large doses (720 mg.). Case 15 showed a moderate tempera- 
ture reaction after and during its administration on two attempts. No 
explanation was found for this at either time. 

We are still looking for a satisfactory medical means of initiating 
labor without subjecting the patient to possible vaginal and uterine 
contamination. Our problem is not the patient in whom vaginal de- 
livery is certain, for in this group we feel that induction of labor has 
been satisfactorily solved, but in the patient in whom a trial is advisable 
before subjecting her to the dangers of a cesarean section. In this latter 
group are, (1) the patient with a borderline pelvis in whom a trial of 
labor seems advisable or maybe an early termination would mean a 
vaginal delivery, (2) the case of habitual death of the fetus at term, 
(3) the oversized baby with a possible relative disproportion, (4) cases 
in whom the cervix is too long for rupture of membranes, but need an 
induction for one reason or other. 

This series is too small to make dogmatic statements, but in our hands 
the results appear to be less satisfactory than a simple medical induction, 
the ratio being about 40 to 50 per cent.? Whether labor is actually 
shortened needs further study, but our series may suggest this. Its 
use does appear to be of value, however, in patients with dead babies, 
but most of these would probably go into labor spontaneously if left 
alone. 

Summary 


1. It seems likely that estrone plays a role possibly in the physiologic 
onset of labor, probably synthetizing the uterus to pituitrin. What the 
threshold of uterine activity is, is not known. 
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2. Stilbestrol may exert a similar action as suggested by Peel and 
Abarbanel when used at or near term. Peel was unable satisfactorily 
to prevent postmaturity in more than half of the cases in which he used 
it. 

3. All are agreed that missed labor and abortion is its most useful 
field in termination of pregnancy. A total of 11 eases (ineluding 3 
in this series) having been reported with 100 per cent result. 

4. As a part of the technique of medical induction its use has not 
been entirely justified in our hands. Our results, however, compare with 
those reported by Peel who used only stilbestrol. 

5. Apparently it does not depress lactation to any marked degree 
when used pre- and intranatally, and most likely would have to be con- 
tinued for a longer period after the birth of the baby to have this 
action. 

6. Nausea and vomiting were not seen in any ease, even with large 
dosage; however, one ease showed an elevation of temperature after its 
use on two attempts. 


We wish to acknowledge the aid of the E. R. Squibb Company for having 
furnished the greater part of the stilbestrol used in this study. 
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COD 


TUBAL PREGNANCY ASSOCIATED WITH TUBAL 
TUBERCULOSIS 


DEAN SHANNON, M.D., Butier, Pa., AnD ELwyn L. Heuer, M.D. 
PirTsBuRGH, Pa. 
(From the Butler County Memorial Hospital) 


HE rarity of coexisting tubal pregnancy and tuberculous salpin- 
gitis has been emphasized recently in the reviews by Stevenson and 
Wharton! and Bland.?. The latter, in reviewing the literature, found 
only 32 cases recorded and added one of his own. Rojel,*® in the foreign 
literature, has since recorded a similar case in a report not seen by us. 
A most remarkable feature of the following case is the development 
of the fetus through five to six months of intratubal gestation. 


Case History 


N. W., housewife, primipara, aged 37 years, was admitted to the Butler 
County Memorial Hospital on Jan. 19, 1941, in coma, the onset of which 
occurred twenty-four hours previously. The history (from relatives) 
was incomplete. 

The patient was approximately seven months pregnant and apparently 
well until one month before admission, at which time she developed 
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headache, vertigo, and visual disturbances, and began to vomit. These 
symptoms gradually increased in intensity and were accompanied by a 
noticeable loss of weight. The menstrual history was not available. It 
was stated that the patient had not noticed any fetal movements during 
the preceding two weeks; until that time the fetus had been active. 

Physical Examination.—Blood pressure was 88/76; pulse, 140; and 
temperature, 99.6° F. The essential physical findings were coma, with 
Cheyne-Stokes respirations, nuchal rigidity, bilateral Babinski sign, crep- 
itant rales in the left lung, and an abdominal mass. The abdominal mass 
was smooth, rounded, extended from within the pelvis to the level of the 
umbilicus and was considered to be the uterus. No fetal movements nor 
heart sounds were noted. 

Because of the condition of the patient, it was not considered advisable 
to terminate the pregnaney by curettage. Spinal tap revealed a slightly 
turbid fluid containing 56 cells per «mm. A pellicle formed on stand- 
ing. Death occurred twenty-four hours after admission. 

Autopsy Findings.—Bilateral tuberculous salpingitis with unilateral 
tubal pregnaney (five to six months), fetus dead; generalized caseous 
pelvie tuberculosis with multiple cold abscesses ; tuberculous endometritis 
with decidual hyperplasia; generalized miliary tuberculosis of lungs, 
liver, spleen, kidneys, and adrenals. 

Detailed Abdominal Findings.—Primary inspection of the abdominal 
cavity revealed the omentum extending downward toward the pelvis and 
adherent, in many areas, to all adjacent peritoneal surfaces. When the 
adhesions were separated there was noted a large, rounded, eystie strue- 
ture occupying the greater portion of the lower abdomen. Its upper 
border was at the level of the umbilicus and its lower border was well 
within the pelvis. It measured 30.5 em. in its greatest diameter, was 
oval in outline, and was centrally placed in the midline immediately 
above the uterus. Attached to its outer surface were many loops of 
bowel and omental adhesions. Grossly, this structure had the appear- 
ance of a thin-walled cyst; on closer examination it was identified as 
left tube, enormously distended, the wall in many areas being discol- 
ored, soft and friable, and undergoing early necrosis. During dissec- 
tion, many small areas of the wall were perforated, resulting in the 
escape of a moderately thick, fluid exudate, some of which was blood 
stained. After incision of the structure, a fetus measuring 25 em. in 
length (crown-heel) was removed. This fetus was apparently of normal 
development except the head which showed a moderately far-advaneed 
degree of hydrocephalus. It was of female sex. There was extensive 
maceration of the entire skin surface. It was attached by the umbilical 
eord to the placenta which occupied roughly half of the inner wall of 
the tube in a hemispherical manner. Sections through the placental tis- 
sue revealed many old and recent blood clots which were undergoing 
liquefaction. The placenta was rather securely attached to the tube 
wall. 

The opposite tube, at its origin from the uterus, was of normal caliber, 
but very quickly tapered out in retort shape; its lumen contained a 
large amount of a thick, creamy, vellow, caseous exudate. The uterus 
was slightly enlarged; the cervical os was patulous. The endometrium 
had a hyperplastic appearance but was uniform in quality throughout. 
The myometrium measured 3 em. in its greatest thickness. The left 
ovary was intimately attached to the wall of the cystic tube by dense 
adhesions. There were many pockets of caseous exudate in and around 
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the pelvic region and a cold abscess had extended subperitoneally along 
the lateral abdominal wall. 

In view of the clinical and autopsy findings, it is highly probable that 
tuberculous meningitis also existed. Permission to examine the head was 
not granted. Microscopic examination confirmed the diagnoses, as listed, 
and tubercle bacilli were demonstrated in the tissues by special stain. 
An exhaustive, but unsuccessful, search was made for the organism 
within the chorionic villi. Unfortunately, the fetus could not be ex- 
amined by section. 


Fig. 1.—Cross-section through the placental site within the Fallopian tube. The 
thin, overdistended tube wall can be seen on either side of the placenta. The polypoid 
structure attached to the tube wall is a parovarian cyst. 


The exact age of the fetus cannot be determined. However, based on 
its size and the history of approximately seven months’ pregnancy, it can 
safely be concluded that the age of the fetus was at least between five and 
six months. It seems logical to assume that fetal development, in rela- 
tion to age, was subnormal, the result of unfavorable placentation. 
Fetal death probably occurred two weeks before maternal death, when 
fetal movements stopped. 

The inflammatory thickening and fibrosis of the tube wall, resulting 
from tubereulosis, probably accounts for failure of rupture much 
earlier in the pregnancy. 

Summary 


A ease of tubal pregnancy associated with tuberculous salpingitis is 
reported. 


| te | 
N 
| 
| 
| | 
| 
| 
| 
q 
] 
| | 
q 
| 
i 


350 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


The remarkable fetal development through a five to six months’ 
period probably resulted from previous tuberculous thickening of the 
tube wall, preventing earlier rupture. 
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PRIMARY OVARIAN PREGNANCY WITH LIVING MOTHER 
AND CHILD 


I. J. Srrumpr, Pu.G., B.S., M.D., JACKSONVILLE, ILA. 
(From the Duval County Hospital) 


HIS is to report for record, a case of primary ovarian pregnancy 

where a full-term living child was recovered by laparotomy. It is 
obvious from a study of the meager literature that this type of im- 
plantation of an ovum is rare, and a fetus developing to full term and 
living is so much rarer that a report of such an occurrence is justifiable. 
Most of these ovarian pregnancies terminate in the first trimester by 
ovarian abortion and are found at laparotomy. A few have reached full 
term, unsuspected by the patient and attendant until labor has super- 
vened. Here again the usual termination is death of the fetus following 
an unproductive period of labor. 

Spiegelberg in 1879 laid down the following criteria for a diagnosis of 

primary ovarian pregnancy : 
. The tube on the affected side must be intact. 
. The fetal sac must occupy the position of the ovary. 


. It must be connected to the uterus by the ligament of the ovary. 


. Definite ovarian tissue must be found in the walls of the sac. 


It is obvious that in a full-term child the placenta would be of such 
size and the anatomie distortion so great that one or more of these 
eriteria could not be fulfilled. However, sufficient anatomic and _ his- 
tologie evidence is presented to make certain the diagnosis here. 

The comment of Von Winekel (quoted by Schorach)! concerning 
the high percentage of abnormalities noted in the babies at term earried 
as abdominal pregnancies is worthy of note. His figures run as high as 
50 per cent. The child delivered as described below exhibited no evidence 
of abnormality. 

The patient, an adult colored multipara (No. 141572), aged 25 years, 
whose first child was delivered at home uneventfully ten years ago, 
presented herself at the Duval County Hospital Clinie for prenatal care. 
There was no history of miscarriage or abortion. She had had chronie 
pelvic inflammatory disease. Her last menstrual period occurred on 
Feb. 28, 1941, the quickening on June 15, 1941; Kahn test was negative. 

The first trimester was uneventful except for one incident which oe- 
eurred on a visit to the clinic when she became nauseated and had ex- 
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treme pain in the right lower quadrant following a pelvic examination. 
She rested in the elinie for several hours and following this she was at 
home about a month with fever, nausea, and vomiting associated with 
lower abdominal pain. This subsequently cleared up and the balance of 
her prenatal course was fairly normal. 

On present admission to hospital, Sept. 30, 1941, she claimed to have 
been in labor at home for about twelve hours with moderately severe 
regular ‘‘labor pains.’’ On physical examination, the blood pressure 
was 130/80, Kahn was negative, and except for the abdominal examina- 
tion, the findings were essentially negative. The abdomen was irregular 
in contour and the fetal parts were very readily distinguishable. The 
head was in the right flank, the fetal axis in the transverse position. 
X-ray confirmed this finding. There was considerable tenderness in the 
upper abdomen but no rigidity. There was eystie swelling in the epi- 
gastrium. Fetal heart tones were heard in the umbilical region, loudest 
on the left, rate 140. No contractions of uterus were palpated. On vagi- 
nal examination with aseptic precautions, the cervix was found to be soft 
and boggy but undilated, the external os admitting the tip of one finger. 

Impression at this time was a full-term pregnancy with transverse 
presentation. 

- Course—Aceording to her own story labor had begun the day before 
admission, Sept. 30, 1941. She complained of pains coming fairly reg- 
ularly every five minutes and now were hard enough to warrant her 
coming to the hospital for relief. She was in subjective ‘‘hard’’ labor 
until Oet. 1, 1941. During this day no evidence of progress in labor was 
noted, but the patient’s pulse began to rise and she complained, in ad- 
dition to her periodic labor pains, of a severe and persistent epigastric 
pain. She was also becoming markedly distended. 

I was called in at this time to see her. The labor pains over a period 
of twenty minutes came periodically at approximately five-minute inter- 
vals. During these periods of ‘‘labor’’ no uterine contractions were 
made out, the fetal outlines were very readily palpable and the diagnosis 
of a transverse presentation was confirmed. There was continuous and 
severe epigastric pain. The patient was obviously suffering and her 
pulse had risen to between 140 and 160. 

Vaginal examination at this time showed a long, thick, and closed 
cervix. There was no bleeding following examination and no sign of 
fibroid or other mechanical interference with descent and engagement 
of a fetal pole. The pelvis was ample for delivery. The condition of 
this patient was bad and rapidly becoming worse, and laparotomy was 
ordered for a probable abdominal pregnancy. 

At operation under cyclopropane anesthesia, the abdomen was found 
distended and filled with thin-walled, purplish fetal membranes con- 
taining placenta and fetus at term. Uterus was soft, regular in contour, 
and smooth in outline, anterior in position, 3 to 4 times normal size. 
It was tremendously engorged with dilated vessels in right infundibulo- 
pelvic ligament. Placental encroachment and implantation in region 
of right broad ligament without any raw surfaces or attachments to 
uterus or gut. Left tube and ovary grossly normal. Greater part of 
omentum necrotic, amputated, caused apparently by impingement 
against pubie arch. Right ovary not recognized. Right round liga- 
ment normal. The removed specimen revealed membranes and com- 
plete, normal size placenta with smooth serosal-like covering throughout. 
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Attached to one edge of this mass was the stump of the suspensory liga- 
ment of the ovary. The sae was incised and the spill suctioned while the 
baby was being delivered. Cord was ¢lamped and cut. The child was 
full term and cried spontaneously upon delivery. The entire residual 
mass of placenta and membranes was lying free in the abdominal cavity 
without adhesion to intestine, or other abdominal viscera, and was re- 
moved by salpingo-oophorectomy. The vessels in the right infundibulo- 
pelvic ligament were huge and the stump required considerable ligatur- 
ing to get adequate hemostasis. The abdomen was closed routinely and 
the patient was returned to the ward. 


Fig. 1.—Low power view showing ovarian tissue and placental elements. 


Her postoperative course was entirely satisfactory and both mother 
and child were discharged in good condition on the fourteenth day. 

Pathologic examination as reported by Dr. L. Y. Dyreuforth, patholo- 
gist of Duval County Hospital, was as follows: 

Gross: This specimen (No. 141572) consisted of a placenta with 
attached membranes and cord. The specimen presented several pe- 
culiarities: (1) The size was about 12 em. in diameter and 4 em. in 
thickness. (2) The umbilical cord was attached at the edge in a very 
unusual manner. (3) The amnioti¢ membrane was thick and leathery, 
and it contained between its two layers remnants of placental tissue. 
(4) The large venous channels on the surface of the amnion were ex- 
tremely prominent. (5) At one pole directly opposite the attachment 
of the umbilical cord there was a ragged mass containing many adhesions 
and fat. This was intimately adherent to the substance of the placenta. 
Sectioning through the latter at this point revealed a whitish firm area 
between the two surfaces of the placenta, but containing portions of 
placental tissue within it. These whitish areas occurred at many places 
within the substance of the placenta. 

Microscopic: These sections apparently bear out the existence of 
ectopic gestation within the ovary. At least two structures, other than 
those that were intrinsically placental, were present. And these were 
so intimately a part of the pregnancy and its products that they could 
not be confused as artefacts. 

In fact, the point of rupture seemed to have been included in the see- 
tioning of the gross specimen and a definite, unmistakable rim of ovarian 
cortex appeared, thoroughly confluent as a growing and developing 
tissue, stretched over the characteristic placental structures: chorionic 


. 


STRUMPF: PRIMARY OVARIAN PREGNANCY 353 


villi, hemorrhage, and bits of trophoblastic elements were broken off from 
the main mass. The whitish areas noted grossly were identified as in- 
farets, resulting from thrombosis of the branehes of the umbilical vein. 


Fig. 2.—High power view of Fig. 1. 


Other sections were being made, but I believe there was here ineontro- 
vertible proof of the existence of an ovarian pregnancy. 
Diagnosis.—Ovarian pregnancy. 
Acknowledgment is made to Dr. A. D. Stollenwoerck, Chief of the Obstetrical 
Service, Duval County Hospital, for the privilege of using this case from his service. 
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FRACTURE AND DISLOCATION OF BOTH SHOULDERS AS A 
RESULT OF ECLAMPTIC SEIZURE 


Epwarp L. CorNELL, M.D., F.A.C.S., Cutcago, IL. 


RS. R. K., aged 22 years, para o, gravida i, was admitted to Hen- 
M rotin Hospital July 18, 1941. Her expected confinement date 
was Aug. 25, 1941. She had had prenatal care by her local physician 
for six weeks previous to admission. She had been on a salt-free diet 
for three weeks. On July 12, she was found on the floor in her home, 
unconscious after a severe convulsion. She was hospitalized in her home 
town and put under deep sedation and parenteral fluids. She remained 
comatose for seventy-two hours and had many convulsions. 

She was not in labor on admission. She was markedly edematous and 
her vision blurred. Blood pressure was 220/130. The urine contained 
4-plus albumin and hyaline and granular casts. She was unable to 
raise both arms at the shoulders. She also had considerable pain in the 
shoulders. The fetus was alive, but small in size. She looked very ill, 
‘‘starved’’ and appeared to lack vitamins. On admission she was given 
1000 ¢.c. of 25 per cent glucose, large doses of various vitamins, and a 
good meal. The next morning a low cervical cesarean section under local 
anesthesia. was done and a live baby weighing 1,500 Gm. delivered. The 
baby was sent to a premature station. The placenta was badly infarcted 
and a beginning abruptio placentae was noted. 

During the operation, the blood pressure varied from 190 to 220 
systolic and 108 to 140 diastolic. 

The patient made a good postoperative recovery until the ninth day 
when her temperature reached 100.2° F. and respirations rose to 28. 
The temperature gradually rose to 102.5° F. over a three-day period. 
An x-ray of the chest was ordered, and it was discovered that she had 
bilateral dislocation of the shoulders with comminuted fractures of the 
head of the humerus in the region of the greater tuberosity. The lungs 
were negative, also urine culture. 

Dr. Charles B. Puestow reduced the shoulders under cyclopropane 
anesthesia. The temperature continued to range around 102° F. until 
August 19. In this interval a bronchopneumonia was diagnosed and 
treated with two courses of sulfathiazole. There was no apparent effect 
from the drug. August 12, there was pain in the left leg and an early 
thrombophlebitis was found. This gradually subsided after two weeks. 
Then the vein at the left elbow, which had been used for intravenous 
injections four weeks previous, thrombosed and caused a slight rise in 
temperature. This subsided within a week. 

The patient’s blood pressure gradually came down to 160/90, where 
it remained during the remainder of her stay in the hospital. She went 
home in an ambulance September 5. 

The baby was in very good condition by the time the mother left the 
hospital and was taken home. 

A recent communication (October, 1941) states that the mother has 
made a complete recovery and the baby is normal. 

A review of recent literature and textbooks fails to reveal a similar 
case where the shoulders have been dislocated and fractured as a result 
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of convulsions. Since no one was present when the first convulsion 
occurred, we can only speculate how the accident occurred. 

Cesarean section was done, because there was danger of losing the 
baby from abruptio placentae. The placenta was found partially 
detached. 


122 SoutH MICHIGAN AVENUE 


AN INSTRUMENT FOR RUPTURING MEMBRANES* 
Epwin J. DECosta, M.D., Cuicago, 


HIS instrument was devised to serve two purposes: One, to sim- 
plify the conventional method of rupturing membranes following 
sterile vaginal examination ; and two, to rupture membranes under cer- 
tain conditions when it is deemed advisable to avoid vaginal examination. 
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Fig. 1. 


It is not the purpose of this communication to go into the indications 
or conditions necessary for rupturing membranes. Ordinarily, it is 
inadvisable to rupture membranes until after a careful sterile vaginal 
examination. There are occasions, however, when, with an engaged 
head and partially dilated cervix, one may not desire or consider it 
necessary to examine the patient vaginally. It is particularly for such 
circumstances that this instrument is presented. 

The instrument illustrated in Fig. 1 possesses two curves: a pelvic 
curve A that follows the sacral curvature, and a cervical curve B that 
brings the biting edge into contact with the membranes and affords a 
convenient finger rest for properly directing these jaws. An angulated 


*Presented at a meeting of the Chicago Gynecological Society, March 20, 1942. 
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base plate on the under surface prevents inversion and pinching of the 
posterior vaginal wall as well as limiting the excursion of the jaws. 

A finger is introduced into the rectum and by careful palpation cer- 
vieal dilatation and the station of the head are ascertained. While the 
index finger is so placed, the thumb and middle finger separate the 
labia, the vestibule is gently sponged with sterile cotton pledgets, and 
the sterilized instrument is introduced into the vagina with the jaws 
closed and the base plate pointing up. The tip of the base plate is intro- 
dueed first; the handle is then depressed and rotated as it is advanced 
so as to bring the base plate posteriorly above the perineal body. The 
rectal finger then directs the tip to the center of the dilated cervix by 
pressure through the rectovaginal septum; the jaws are opened and the 
membranes grasped and severed. Forelying amniotie fluid protects the 
presenting part from the grasp of the instrument. 

The criticism that this procedure might injure the cord is avoided 
by eareful rectal palpation to insure that the presenting part is engaged 
and the cord is not presenting. The advantages to be derived from the 
use of this instrument lie in its simplicity and in the avoidance of an 
additional vaginal examination. 


1540 East 53rp STREET 


Erratum 

In the article ‘‘Some Aspects of Early Human Development’’ by John Rock and 
Arthur T, Hertig, which appeared in the December, 1942, issue of the JOURNAL, 
line 1, on page 974, should read: ‘‘So far 60 women ,. .’’ instead of ‘‘61 women,’’ 
and line 13 should read ‘‘ polypoid bit of mucosa.’’ Delete the phrase ‘‘ (Fig. 3) ’’ 
which follows this in the published article. Fig. 3 refers not to ovum Be-7771, but 
to ovum Si-7699. On page 980, line 8 from the bottom should read ‘‘ The former is 
three to five days younger than the latter ...,’’ instead of ‘‘ three to four days...’’ 


Society Transactions 


CHICAGO GYNECOLOGICAL SOCIETY 
MEETING OF MARCH 20, 1942 


The following papers were presented: 

Hydradenoma Vulvae. Dr. W. ©. Danforth. (For original article, see page 
329.) 

Gynecologic Aspects of Adolescence. Dr. Goodrich C. Schauffler, Portland, Ore- 
gon (by invitation). 

An Instrument for Rupturing Fetal Membranes. Dr. Edwin J. DeCosta. (For 


original artiele, see page 355.) 


MEETING OF APRIL 17, 1942 


The following papers and case reports were presented: 

The Importance of the Rh Factor in Transfusion Reactions. Drs. Edith L. 
Potter, Israel Davidson and Allen B. Crunden (by invitation). (For original 
article, see page 254.) 

The Treatment of Vaginitis. Drs. Edward Allen and Hugo C. Baum (by in- 
vitation). (For original article, see page 246.) 

A Pelvic Abscess Due to Lipiodol. Dr. Edward L. Cornell. 

Fracture and Dislocation of Both Shoulders as a Result of an Eclamptic Seizure. 
Dr. Edward L. Cornell. (For original article, see page 354.) 


MEETING OF MAY 15, 1942 


The following papers were presented: 

Clinical and Physiologic Correlations of Uterine Contractions. Dr. Louis 
Rudolph. 

The Colostrum Intradermal Test for the Diagnosis of Pregnancy. Drs. Edward 
Allen (by invitation) and Lincoln B. Donaldson. (For original article, see page 
208.) 
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Department of Reviews and Abstracts 


Selected Abstracts 


Gynecologic Operations 
Dixon, W. C.: Retrovaginal Hernia, Ann. Surg. 115: 782, 1942. 


The author reviews the literature on the subject with special reference to the 
incorrectness of many diagnoses because of the confusion in the criteria of what 
constitutes a true retrovaginal hernia. He points out the complications that may 
result from a failure in adequate diagnosis. The etiologic factors are also men- 
tioned. The treatment is surgical since pessaries do not afford any relief. Two 
avenues of approach are mentioned, the abdominal and the vaginal. In addition 
the author gives a case report of a true retrovaginal hernia which was successfully 
operated upon. 

WILLIAM BERMAN 


Mattson, W. W.: Indication for Vaginal Hysterectomy in Treatment of Gyneco- 
logic Conditions, Northwest Med. 40: 11, 1941. 


Vaginal hysterectomy has a valuable place in gynecologic surgery as a pro- 
cedure offering many advantages in selected cases. Like any other operative pro- 
cedure, however, it has its indications and contraindications. Mattson cannot 
share the enthusiasm of the surgeon who extends its usefulness to all surgical con- 
ditions of the pelvic cavity to the exclusion of the abdominal route which in some 
cases certainly is superior and far safer in the average surgeon’s hands. When its 
use is-limited to the correction of various stages of uterine prolapse of moderate- 
sized uterus in conjunction with reparative procedures of the pelvic outlet in women 
at the end of the childbearing period, the operation is safe, sound, and a boon to the 
patient and surgeon alike. Extended beyond this sphere, it may needlessly endanger 
the life of the patient as well as reflect discredit on the ability of the surgeon. 

J. P. GREENHILL 


Rendle-Short, Coralie: The Problem of Operation for Retroverted Uterus, Brit. 
M. J. 2: 649, 1941. 


The author reports her series of 120 patients in whom the round ligaments were 
shortened for the correction of uterine retroversion. 

A careful follow-up of these patients revealed that a perfect result, both 
anatomic and symptomatic, was obtained in only 50 per cent of the cases. 

The author therefore suggests that a search for some other cause of the symp- 
toms be made, and that a pessary be tried before resorting to operation. 

In 19 patients with sterility in whom no other cause than retroversion could be 
found, 11 subsequently became pregnant. 

FRED L. ADAIR AND RAYMOND L. YOUNG 
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Fallis, L. S.: Management of Postoperative Wound Separation, Surgery 9: 198, 
1941. 


Fallis suggests that conservative nonoperative treatment be more widely adopted 
for treating disrupted abdominal wounds. A review of all the cases of such wounds 
at the Henry Ford Hospital up to and including the year 1935 gives the mortality 
rate of 34 per cent; 70 per cent of the patients who died did so within twenty-four 
hours of being subjected to secondary closure. It seems that at least in certain cases 
the operation itself was a determining lethal factor. Therefore alternative methods 
of management should receive serious consideration. Since 1936, 27 cases of wound 
disruption have been treated; they occurred among 4,153 laparotomies. The mor- 
tality rate was 37.3 per cent; but what is significant is the evidence in favor of non- 
operative treatment. Seven of the 16 patients whose wounds were resutured died, 
a mortality of 45 per cent, but only three of the 11 whose wounds were strapped with 
adhesive tape died, a mortality of 27.3 per cent. Henceforth the author states that 
secondary suture has gradually been abandoned until, in the last two years, all dis- 
rupted wounds occurring in the general surgical service of the Henry Ford Hospital 
have been treated by packing and adhesive strapping, with excellent results. 


J. P. GREENHILL 


Frank, Robert T.: Evolution of the Treatment for Absent Vagina, J. Mount Sinai 
Hosp. 7: 259, 1941. 


Absence of the vagina is a fairly common malformation found in otherwise per- 
fectly normal feminine individuals. The vulva appears entirely normal. On sepa- 
rating the labia, a dimple or small blind pouch in the region of the hymen, varying 
in depth from one-quarter to 3 em., is usually found, although recently Frank en- 
countered a case where no depression was present. Rectal examination, as well as 
exploratory laparotomies, have shown that in almost every instance the uterus is 
represented by a small, solid, muscular rod with tubes and ovaries. The ovaries 
are usually normal, and corpora lutea have repeatedly been found. 

The author has encountered more than 30 of such individuals and of these, 12 
have been subjected to hormonal studies. 


In this group of over 30 females with absence of the vagina, the great majority 
showed normal feminine habitus. The sex urge in both the married and unmarried 
women of this group was definitely within normal range. 


The time for any intervention is preferably between eighteen and twenty years. 
A number of patients had already planned to marry. 


Frank has always been impressed by the ease with which it was possible to sepa- 
rate rectum from urethra after incision of the hymen and superficial fascia. Those 
who have reported any operation for establishing an artificial vagina will have noted 
that the septum can be separated with two or three sweeps of the finger up to the 
peritoneal reflexion. 

In 1935 an individual presented herself in whom there was a deep dimple, ap- 
parently the result of vigorous attempts at coitus. Anyone familiar with the ease 
with which the septum between urethra and rectum in absence of the vagina can be 
separated by the introduction of two fingers after the hymeneal membranes have been 
incised, must have been impressed by the resilience and softness of these tissues. This 
had repeatedly impressed the author as encouraging. In this first case, therefore, 
the author had the patient introduce heavy glass tubes, first of small diameter, later 
increasingly larger, and to the author’s surprise and gratification, within a few weeks 
a canal, seven and a half centimeters in length, was developed. Since then eight 
further cases have been completed by this simple, nonoperative, ambulatory method of 
treatment. 
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Frank has no hesitation in strongly urging the profession to employ the non- 
operative method which he has developed, a method which is ambulatory, which 
produces no scars, and which, so far, has proved uniformly successful in establishing 
potentia coeundi and in restoring the self-respect and happiness of the afflicted in- 
dividuals. 

J. P. GREENHILI 


Diaz, A. Rodriguez, and Anido, H.: Surgical Considerations in Ten Cases of Total 
Hysterectomy and Cholecystectomy, Rev. cubana de obst. y ginec. 3: 42, 1941. 
The authors report a series of 10 cases in which both operations were performed 

simultaneously under spinal anesthesia. The cases were unselected and prophy- 

lactic appendectomy was also done. The morbidity was no greater than that in 
the authors’ 300 eases of total hysterectomy. ‘Phe authors feel that as a whole 
there is less physical and psychie risk in performing both procedures at one opera- 
tion than in two separate operations. 

R. J. WEISSMAN 


Sunde, A.: Experiences Gained From Operations on Vesicovaginal Fistulas, Acta 

obst. et gynec. Seandinay. 21: 1, 1941. 

In operating on cases of vesicovaginal fistulas, Sunde occasionally employs 
the prone position. He prefers a suprapubic fistula to an indwelling catheter if the 
eatheter lies in such a way that it may injure the sutures. The most important point 
in the after care in operations for vesicovaginal fistula is leaving the indwelling 
catheter in place for a sufficiently long time. Most vesical fistulas should be operated 
upon vaginally. 

J. P. GREENHILL 


Daneff, G.: A Method of Correction of Retrofiexion and Hyperanteflexion of the 

Uterus, Zentralbl. f. Gynik. 64: 1462, 1940. 

With the patient in the knee-chest position, the author opens the posterior fornix 
for the correction of hyperanteflexion or the anterior fornix for the correction of 
retroversion. A sufficiently large wedge of myometrium is excised at the most acute 
portion and the edges brought together with catgut, bringing the uterus into its 
proper position. The operation is done under local anesthesia and the patient may 
be ambulatory. Accidental incisions into the cervical canal give the author no alarm 
and cause no trouble. Hegar dilators may be used later with impunity. No statisties 
are given but the author recommends the procedure for correction of sterility and 
severe dysmenorrhea. 

R. J. WEISSMAN 


Items 


American Board of Obstetrics and Gynecology, Inc. 

The general oral and pathological examinations (Part II) for all candidates 
will be conducted at Pittsburgh, Pennsylvania, by the entire Board from Wednes- 
day, May 19, through Tuesday, May 25, 1943. The Hotel Schenley in Pittsburgh 
will be the headquarters for the Board, and formal notice of the exact time of 
each candidate’s examination will be sent him several weeks in advance of the 
examination dates. Hotel reservations may be made by writing direct to the 
Hotel. 

Candidates for reexamination in Part II must make written application to the 
Secretary ’s Office not later than April 15, 1943. 
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The Pittsburgh Obstetrical and Gynecological Society will hold a subseription 
dinner meeting at the Hotel Schenley, on Saturday evening, May 22, 1943, at 
7:00 p.m. Visitors, here for the examinations, are cordially invited to make arrange- 
ments to attend. Reservations may be made by writing to Dr. Joseph A. Hepp, 
Secretary of the Society, at 121 University Place, Pittsburgh, Pa. An interesting 
program is being provided. 

The Office of the Surgeon-General (U. 8. Army) has issued instructions that men 
in Service, eligible for Board examinations, be encouraged to apply and that they 
may request orders to Detached Duty for the purpose of taking these examinations 
whenever possible, 

Candidates in Military or Naval Service are requested to keep the Secretary’s 
Office informed of any change in address. 

Deferment without time penalty under a waiver of our published regulations 
applying to civilian candidates, will be granted if a candidate in Service finds it 
impossible to proceed with the examinations of the Board. Applications are now 
being received for the 1944 examinations. For further information and application 
blanks, address Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), 
Pennsylvania, 


American Association of Obstetricians, Gynecologists and 
Abdominal Surgeons 


Rules Governing the Award of the Foundation Prize 


1. *The award which shall be known as ‘The Foundation Prize’ shall consist 
of $150.00.’’ 

2. ‘Eligible contestants shall include only (a) interns, residents, or graduate 
students in Obstetrics, Gynecology or Abdominal Surgery, and (b) physicians (with 
an M.D. degree) who are actively practicing or teaching Obstetrics, Gynecology or 
Abdominal Surgery.’’ 

3. ‘Manuscripts must be presented under a nom-de-plume, which shall in no 
way indicate the author’s identity, to the Secretary of the Association together 
with a sealed envelope bearing the nom-de-plume and containing a card showing the 
name and address of the contestant.’’ 

4. ‘‘Manuscripts must be limited to 5,000 words, and must be typewritten in 
double-spacing on one side of the sheet. Ample margins should be provided. Tllus- 
trations should be limited to such as are required for a clear exposition of the 
thesis.’? 

5. ‘*The successful thesis shall become the property of the Association, but this 
provision shall in no way interfere with publication of the communication in the 
Journal of the Author’s choice. Unsuccessful contributions will be returned promptly 
to their authors.’’ 

6. ‘Three copies of all manuscripts and illustrations entered in a given year 
must be in the hands of the Secretary before June Ist.’?’ 

7. §*The award will be made at the Annual Meetings of the Association, at which 
time the successful contestant must appear in person to present his contribution 
as a part of the regular scientific program, in conformity with the rules of the 
Association. The successful contestant must meet all expenses incident to this 
presentation. 

8. ‘The President of the Association shall annually appoint a Committee on 
Award, which under its own regulations shall determine the successful contestant 
and shall inform the Secretary of his name and address at least two weeks before 
the annual meeting. ’’ 

Jas. R. Buoss, M.D., Secretary. 
418 Eleventh Street, Huntington, W. Va. 
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Correspondence 


Convulsions Following the Administration of Pituitary Extract 


To The Editor: 


Drs. Sullivan and Hefferman have raised a most important point and one urgently 
requiring attention when they caution against the intravenous administration of 
postpituitary extract to toxemic women. In their observation reported in the 
October, 1942 issue of this JOURNAL, the injection of 50 mg. ephedrine preceded the 
spinal anesthesia; one ampoule of ergometrine was given following the advent of 
sharp occipital headache in the wake of the administration of postpituitary extract. 
The blood pressure rose from 130/70 to 210/110. 

In a paper presented in 1932 at the Chicago Lying-in Hospital, evidence pointing 
to the controlling position of the pitressin principle in the pathogenesis of the 
late toxemia of pregnancy was carefully collected and analyzed. Clinical observa- 
tions and laboratory findings were correlated and fused to a single end. It was 
emphasized that, ‘‘the use of commercial preparations of postpituitary for the 
stimulation of uterine contractions during or after labor is contraindicated in 
pre-eclamptic and eclamptic conditions’’ (Am. J. Ops’. & GyNeEc, 26: 311, 1933). 

Interest at present focuses on functional disturbances of the vascular tree as 
probably holding the key to the intriguing mystery of the mechanism underlying 
the syndrome termed late toxemia, with augmented responsiveness of the arterioles 
to the postpituitary principle as the final determinant in pre-eclampsia. As 
epitomized in two recent papers (Western J. Swrg., Nov. 1941; Cincinnati J. Med., 
May 1942), the constitutional alteration of the normal pregnant organism as the 
result of the hyperplasia and associated overactivity of the endocrine chain, adrenal 
cortex, thyroid, pituitary, as well as the abundance in the blood of estrogenic and 
gonadotrophic hormones and certain split-products of proteins, serves to produce 
intrinsic vascular hypertonus and increased reactivity to pitressin. Storage in 
the normal placenta of significantly large quantities of acetylcholine as Nature’s 
device designed to counterbalance these vascular abnormalities, was viewed as the 
focal point in safeguarding both the maternal and placental circulation. Disloca- 
tion of this equilibrium as the result of placental acetylcholine deficiency, figures 
as the fundamental argument in our new concept, radically different from current 
thought. Complete abandonment of the traditionally axiomatic idea of the elabo- 
ration in the placenta of ‘‘toxins’’ as the primary seat of the disorder, and of 
renal ischemia as a vital etiologic factor, signifies the radical departure. 

Eloquent evidence, in favor of the basic concept of placental deficiency as a 
strategically placed element in the pathogenesis of toxemia, has recently been 
adduced by the researches of Nixon and Wright, showing a significantly lower con- 
centration of vitamin B, in the toxemic placenta (Brit. M. J., p. 604, 1942); 
and of Nisino, revealing the absence of vitamin C in eclampsia (Chemical Abstracts, 
35: 2187, 1941). 

I incline to the belief that this new concept represents a scientifically articulate 
explanation of all the anatomic, chemical, and clinical aspects of the disorder 
under consideration. Regarding the observation of Sullivan and Hefferman, it 
should be borne in mind that the vasopressor effect of pituitary extract was 
intensified by the preceding use of ephedrine, while ergometrine to all appearances 
acted here as the precipitating factor in the causation of the convulsions, the 


arterioles having been conditioned to any vasoconstrictor agent. In many hundred 
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instances of intravenous administration of postpituitary extract for the treatment 
of uterine atony following expulsion of the placenta, I never observed generalized 
convulsions. Indeed, this procedure has saved the life of the parturient woman on 
innumerable occasions, as emphasized in a special article in this JOURNAL, September, 
1938. In view of the recent interesting communication by Dr. James Young (J. 
Obst. §° Gynaec. Brit. Emp., June, 1942), pointing to the histologic evidence of 
areas of placental disintegration in mild cases of toxemia, it would have been 
desirable to have the placenta of the ease under consideration examined micro- 
scopically. The concept of a sustained balance between blood pressure raising 
and restraining principles in the pregnant organism may offer an explanation 
for the presence of subclinical forms of toxemia, attended with normal blood 
pressure but with potential damage to the placental storage of the active vaso- 
dilator. Viewed in this way the interesting case reported by the authors may 
fall in this category. 

In conclusion, may I sound a warning note against the use of ergometrine in 
toxemic women, bearing in mind the blood pressure raising effect of this drug. 
Cases on the brink of toxemia are on record in which no pituitary extract was 
given, but an alkaloid of ergot, followed by violent generalized convulsions. 

J. I, Horsaver, M.D. 

CINCINNATI, OHIO 

DECEMBER 4, 1942. 


Vitamin C in Abortions Associated With Blood Dyscrasia 


To the Editor: 

The article appearing under the heading ‘‘Correspondence’’ as a letter from 
Dr. Lyman Burnham in the November issue of the AMERICAN JOURNAL OF OBSTETRICS 
AND GYNECOLOGY prompts me to report the results of a case treated with large 
doses of vitamin C by mouth, as well as intravenously (100 mg. twice a week). 
This medication was given because of a previous six and one-half months’ mis- 
carriage (August, 1941), at which time bruised areas, typical of those seen in 
people lacking vitamin C, were noticed on the fetus in spite of the complete 
absence of trauma. It was also ascertained at that time that the father was Rh 
positive and the mother Rh negative. 

Notwithstanding vitamin C medication, as well as vitamin K administered both by 
mouth and by intravenous injections, and intravenous injections of calcium glu- 
conate, this patient again miscarried at twenty-two weeks on Sept. 30, 1942. 

The intravenous route was chosen for the vitamin C medication as the patient 
had consumed large amounts of orange juice during her previous pregnancy, and 
it was assumed that she might not have absorbed this from her intestinal tract. 

Another patient whose first pregnancy ended at six and one-half months and 
her second at six months had a third pregnancy terminate last May at three months, 
notwithstanding intravenous vitamin C medications, vitamin K and calcium 
gluconate, as described above, having been given during the third pregnancy. 

This therapy was used although in a personal communication from Dr. Louis 
K. Diamond of the Children’s Hospital in Boston, he stated that he considered that 
vitamin C would be of little value in this pathologic physiology. 

In the first case mentioned above a 50 mg. pellet of progesterone was inserted 
at twenty-one days (as soon as the Friedman was reported as positive), and another 
at four months. 

RoBEerT S. MILLEN, M.D. 

WESTBURY, N, Y. 

DECEMBER 1, 1942. 
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Necrology 


Howse ATWOOD KELLY, Baltimore, Md., January 12, 1948, 
at the age of 84. Noted gynecologist, writer, author, and teacher. 
lounder of the Kensington Hospital in Philadelphia and assistant pro- 
fessor of obstetrics at the University of Pennsylvania. Then joined the 
faculty of Johns Hopkins in Baltimore as professor of obstetrics and 
gynecology (1889-1899) and for the next twenty years as professor of 
evnecology. A pioneer in the use of radium for the treatment of cancer, 
he founded the Howard A. Kelly Hospital in Baltimore in 1892 with 


its store of five grams of the element. 


9 


ERMANN JOHANNES BOLDT, New York, N. Y., January 12, 
1943, at the age of 87, in St. Petersburg, Florida. Gynecologist. 
Born in Germany. He came to the United States in 1865, graduated 
from the New York University Medical College in 1879 and from 1890 
to 1923 was professor of gynecology at the New York Postgraduate 


Medieal Sehool. 
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